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MISSISSIPPI AND LOUISIANA ESTUARINE AREAS STUDY

Report on Freshwater Diversion

Lake Pontchartrain Basin and Mississippi

Appendix A

PROBLEM IDENTIFICATION

A.n.1. The Problem Identification Appendix defines the authority for

the Mississippi and Louisiana Estuarine Areas study. Prior studies and

repcrts of the US Army Corps of Engineers and others that encompass the

study area or portions of the area are cited. Existing conditions of

the land, water, biological, cultural, recreational, and human resources

are portrayed. The demography, economy, and land use of the area are

described. Area resources and economy are projected fnto the future to

determine conditions if no Federal action is taken. Water and related

land resources problems, needs, and opportunities are identified and

planning obje-tives are developed for the study. Planning constraints

affecting the study are established.

A-i
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Sect ion I. STVUD ATPORITY AND SCOPE

A.I.1. The Mississippi and Louisiana Estuarine Areas study was

conducted in rtosponse to a reqolution of the Committee on Public Works

and Transporlit ion of the United States House of Representatives. The

resoltt io w.-i sponsored by Congressman Trent Lott, Fifth Congressional

District of Mlississippi, and was adopted on 23 September 1976. The

authoriZT0 Pesnlttfon reads:

"Resolved Obv the Committee on Public Works and Transportation of
the House of Representatives, United States, that the Chief of
EngJneers of the US Army is hereby requested to review the report
on the Mississippi River and Tributaries, published as House

Document 308, 88th Congress, and other pertinent repotts with a
view to determining the advisability of modifying the recommen-
dations contained therein with particular reference to providing

fresh water into Lakes MaurEpas, Pontchartrain, Borgne, and
Mississippi Sound areas in the Interest of improving the wildlife

and fisheries of this area."

A.1.2. Although the resolution specifically states that freshwater

diversion should be investigated as a measure for improving fish and

wildlife productivity, other measures were also identified and evaluated

to determine their effectiveness. Related water resources problems,

needs, and opportunities were analyzed including those of sport fishing

and hunting, commercial fishing and trapping, outdoor recreation, water

quality, cultural resources, and preserving environmertally unique and

sensitive areas.

A.1.3. The study area covers 2,960,000 acres. In Louisiana, It

encompasses the Lower Mississippi River, Lakes Maurepas, Pontchartrain,

Catherine, and Borgne, and the marshes bordering these lakes. In

southern Mississippi, the study area embraces the Mississippi Sound and

surrounding wetlands. The east bank of the Mississippi River betwe-n

A-2



Bayous Manchac and the Mississippi River-Gulf Outlet (MR-GO) Is Included

in the area. Plate A-1 is a map of the study area.

A-1
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0 F:.s- vi c Lnceq tie No. I In 1Q55, the Louis iana Fep.rtment of

P ij h I i craonstrmeted a freshwater diversion st ructure on the east

biam nl f tltcn '-iss isoi River at Bayou lamoque in the PointeC-a-la-Hiche

Relief (ctlet. Tlii structure consists of four 10- by 10-foot pated

iooidiiita that divert fresh water from the river through an Improved

Bacou 1.arnnquie to reduce salinity roncentrat tons on the oyster beds In

the( 1tcavs east nc the river.
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TAB.F A-1-'

I' A, , P.\ F. P' ON A :\! I N C !], 1q (! 1o

101 9 1 9f,9 1980

751 1,2 ? 2,402 ,9),

1,1 1 '591 2,(158 6 ,90 3
-, 1 271 ?, 'IC) 5, 4 7

tr ." t' -- 1,651 3,096 7,131

, ,r Cmnntv I .09r, 2,0 2,23 6,911

Po r the - 1,730 2,900 6,910

1,120 ,l,670 2,q9 8,458

I I P 1'"'e SM'IS,- 1,294 1 982 3,180 9,435
" i, in Parish 1/ 1,613 2,328 7,559

" i'.inynnn Parish -- 1,138 2,399 7,360

'w Mry- MA. 1,52] 2,111 3,500 0,791
', ,.rs 1,n Parish 1 2,238 3,629 10,057

!ren,, Pari-fh T/ 2,11n 3,5113 9,911
0. Bernard Parish / 1,902 3,418 9,523
K-t. Tmmqny MrishT/ 1,601 2, 740 9,247

a :- MA, Parishes

I' . Ch-r s Pari.b 1,067 1,887 2, 724 8,844

:K!. F Pir sh 686 1,391 2,533 8,683
, rFaptist Parioh 721 1,466 2,109Q 7,991

Tar-ipaho. Parlsi 751 1,176 2,110 6,302

nrti' of the Study Area - 1,090 3,309 9,340

O r qI02 Area 2/ - 1,960 3,240 8,940

! - , t v t e'; 1,493 2,291 3,945 9,521

I - u,, nstant 1472, Dollars - 3,069 4,265 5,322

>,r : '.S. Pept. of Commerce Bureau of Economic Analysis, "Survey of
Current 9unineon . U.S. Dept. of Commerce Bureau of the Census,

St-n-t1 KI& Abstract of the United States.

I _ fur, for 1950 include the entire Standard Metropolitan Statistical
Ar~i (S'SA).

2 l, Tota Oeudv Area Includes only the 10 parishes and three counties,

,n,! not s"SA'q.
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population Is concentrated in the New Orleans Standard Aetropolitan

Statistical Area (SMSA), which includes Orleans, Jefferson, St. Bernard,

and St. Tammany Parishes. These parishes -ontain 1,187,073 people,

about 67 percent of the population of the study area. The population in

M!issssippi is concentrated in the Biloxi-Gulfport SMSA. About 11

percent of the study area population resides here. The Biloxi-Gulfport

SMSA includes Stone County which is north of the Mississippi coastal

counties and is not part of the study area. Other areas of population

concentration are along the east bank of the Mississippi Piver west of

New Orleans, along the Mississippi Gulf Coast, and in the southern

portion of Tangipaboa Parish. The study area is 94 percent urban and 16

percent rural.

PER CAPITA INCOM4E

A.3.3. The 198n per capita personal income averaged $9,94n for the

study area compared with the combined state and naticnal averages of

S7,794 and q,511, respectivelv.

A.3.4. Of the I0 parishes and three counties In the study area, five

parishes and two counties had per capita personal Incomes above the

state averages ( 8,4 'R In Louisiana, 86,PnO in MTississippi). They were

Jefferson, Orleans, St. Bernard, St. Charles, and St. James Parishes and

Harrison and Tackson Counties. The per capita personal income for

Louisiana was 98 percent of the national average as compared to 73

percent for Mississippi in 1980. From 107n to 1oO, the real per capita

personal income increased In all parishes. Per capita personal income

'v parish and county for 199n to IqPnO is shown In table A-!-?.
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TABLE A-3-1

COMPARATIVE POPULATION TRENDS, 1950 TO 191)

1950 7 1960 7 1970 % 1980

Change Change Change

2,178,914 2,178,914 1.02 2,216,994 1.14 2,52n,638

, .:J-'ulfjort S 'SA-' 102,228 1.37 140.541 1.14 160,070 1.20 191,918
, ntv 11,8g1 1 .18 14,039 1.24 17,387 1.41 24,537

tr i s : oun ty 84,073 1.42 119,489 1.13 134,582 1.17 157,665

I ia-Moss Point
S F.VL (oextensive

wi'tr 
T
ickson County) 31,401 1.77 55,522 1.58 87,975 1.34 118,015

Iislss'ppi Portion of

the study area 127,365 1.48 189,050 1.27 239,940 1.25 300,217

Sf12,woa 2,683,516 1.21 3,257,022 1.12 3,644,637 1.15 4,205,900

Baton Rouope SMSA
3
: 212,415 1.41 299,755 1.25 375,628 1.26 444,151

A ,cegs ion Parish 22,387 1.25 27,927 1.33 37,086 1.3J 50,068

.fv'inpo;ton Parish 20,054 1.35 26,974 1.35 36,511 1.61 58,806

New OrIeans SMSA 712,393 1.27 907,123 1.15 1,046,470 1.13 1,187,073

l f .ruon Pir1sf 103,873 2.01 208,769 1.62 338,229 1.34 454,592
,'rleans Parish 570,445 1.10 627,525 - 593,471 - 557,515

St. Pernar, Parish 11,087 2.90 32,186 1.59 51,185 1.25 64,097

St. Tammany Parish 26,988 1.43 38,643 1.65 63,585 1.74 110,869

Nu- SMSA Par fes
S'.t. (harles Parish 13,3h3 1.59 21,219 1.39 29,550 1.26 37,259

;t. tames Parish 15,334 1.20 18,369 1.07 19,733 1.09 21,495

t din the Baptist Parish 14,R61 1.24 18,439 1.29 23,913 1.34 31,924

T.aufpahna Parish 53,218 1.12 59,434 1.11 65,875 1.23 80,698

,; > Portion of the

:P> .9 P51,610 1.27 1,079,485 1.17 1,259,038 1.17 1,467,323

-tal Stb Area 978,975 1.30 1,268,535 1.18 1,498,982 1.18 1,767,540

.5. 1 . 0
5

t 151,326 1.19 179,323 1.13 203,302 1.11 226,505

Source: ITS Department of Commerce, Bureau of the Census, 1980 Census of Population, -Number of
I nhab It ant ".

1S"SA - Standard Metropolitan Statistical Area - The Biloxi-Gulfport SMSA Includes Stone County; the Baron

Rouge S.SIA algo Includes Past and West Baton Rouge Parishes.

-_ Phe Total Study Area Includes only the ten parishes and three counties, not the SMSA's.
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Section 3. 1-7T0TINC CrNDrITIONS

11'%NMN RESOURCES AND ECONOMY

A.3.I. The ]0 parishes and three counties partally included in the

study area are Ascension, Jefferson, Livingston, Orleans, St. Bernard,

St. Charles, St. James, St. John the Baptist, St. Tammany, and

Tangipahoa Parishes, and Han-ock, Harrison, and J1ackson Counties. (Plate

A-li) Tn compiing statistical data for the Puman Resources an( Economy

section, all of the 10 parishes and three counties located partially in

the study area were included because they are ecnnomicall, significant

to the study area. It would be virtually impossible to accurately

disaggregate the statistical data according to the study area

houndaries. Althouh rany residents of the parishes and cnunties do not

live In the study area, they work and play there and contribute

extensively to the economy of the area. These people heavily utilize

area resources for hunting, fishing, and general outdoor recreation.

The study area in this section refers to the economic study area that

entirelv encompasses the 10 parishes and three counties.

POPULATION CIIARACTERTST ICS

A.3.2. Population of the study area in 1980 (table A-3-1) was approxi-

mately 1,800,000, an ficrease from 1970 levels of 1,500,000 or 17

percent. The annual prowth rate of 0.59 percent during this period

exceeded both the national growth rate of 0.35 percent and the combined

state rate of 0.4 6 percent. Overall, the study area population grew

faster than the total population of Louisiana and Mississippi. Orleans

Parish e7-perienced a slight out-mipration of 6 percent; while all other

parishes and counties gained in population. The largest in-migrations

were in St. Tammany Parish (76 percent), livinpston Parish, (61 percent),

and Hancock County (41 percent). In Louisiana, the study area

A-15



proposed navigation improvements in the Mississippi Sound and Mobile Bay

and determine possible changes in these practices to enhance environ-

mental quality and create a regional dredging program. The study will

also collect salinity, sediment, and tide data and with the aid of a

mathematical model will determine the water circulation and salinity

patterns in the area. This data will be used in the present study where

appropriate. A reconnaissance report was published in March 1979 and

the final feasibility report is scheduled for completion in July 1984.

A-14



Report No. 16 THydrolopic Models for the Barataria-Terrel'onne
Area, South Central Louisiana

Report No. 17 The Shell Dredping Industry; Its Impact on

Louisiana

Report No. 18-i Multi-Use Management Plan for South Central

Louis iana

Report No. 18-2 Environmental Atlas

A.2.1q. The Louisiana Coastal Area study was authorized by resolution

of the Committees on Public Works of the United States Senate and the

House of Representatives and adopted on 10 April 1)67 and lq October

1967, respectively. Under the study, the Ne, r)-'.ans District Is

investigating improvements in hurricane protection, prevention of

saltwater intrusion, preservation of fish and wildlife, prevention of

erosion, and related water resources problems in coastal Louisiana. A

number of broad studies concerning the entire coastal area were

conduc * . A revised draft interim report on fresh;water div(,rsion to

Barataria and Breton Sound Basins is being prepj;re and will he

sibfttred to hipher authority in 1984. The report will recommend

constructing a freshwater diversion structure into Breton Sound Basin

near Caernarvon and Into Barataria Basin near Davis Pond. The final

report on the overall study is scheduled for completion in 1987.

A.2.20. The Mississippi Sound and Adjacent Areas (MSAA) study was

authorized by a resolution of the Committee on Environment and Public

Work-s of the United States Senate, adopted I February IQ77, and the

Committee on Public Works and Transportation of the United States Hlouse

of Representatives, adopted 10 4ay 1977. The MSAA study is being

conducted by the US Army Engineers, Mobile District. This study will

assess dredping and dredged material disposal practices in existing and

A-I3



art,

Report No. I Geologic and Geomorpbic Aspects of Deltaic
Processes, Mississippi Delta System

Report No. 2 Salinity Regimes in Louisiana Estuaries

Report No. 3 Water Balance in Louisiana Estuaries

Report No. 4 Summary of Salinity Statistics, Coastal
Louisiana Stations, 1964-1968

Report No. 5 Salinity and Temperature Atlas of Louisiana
Estuaries

Report No. 6 Seasonal Precipitation Surplus and Annual
Precipitation Deficit Maps of South
Louisiana, 1945-1968

Report No. 7 Louisiana Wildlife and Fisheries Water
Chemistry Survey Data, Louisiana Estuaries,
1968-1969

Report No. 8 Controlled Diversions in the Mississippi Delta
System: An Approach to Environmental
Management

Report No. 8-S Hydrologic and Meterologic Data from Coastal
Louisiana Evaluation of Data Gaps

Report No. 9 Deterioration and Restoration of Coastal
Wetlands

?eport No. 10 Selected Environmental Parameters, Coastal
Louisiana, 1945-1946, 1959-1965

Report No. II Statistical Model for Salinity Distributions,
Southeastern Louisiana Estuaries

Report No. 12 Wave Energy Studies Along the Louisiana Coast

Report No. 13 Development of the Atchafalya Delta, Louisiana

Report No. 14 Canals, Dredging, a;id Land Reclamation in the
Louisiana Coastal Zone

Report No. 15 Measurement of Louisiana Coastal Shoreline
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diversion sites, establishes a study cost and time frame for c-mpletinp

a freshwater diversion plan for the state, and describes mechanisms for

implementing the plan. The plan Includes the freshwater diversion sites

in the MissIssipi Delta Region project and the sites currently being

investigated under the present study. In October 19PI, the Louisiana

Senate and House Committees on Natural Resources issued a "Report on

Special Projects for Coastal Louisiana." The report Identifies and

discusses the particular problems of land loss, coastal. erosion,

wetlands deterioration, and saltwater intrusion as well as the potential

solutions readily available to fight the processes adversely affecting

coastal Louisiana. Specific projects are suggested in the discussion of

solutions. The committees directed the administrator of the Coastal

Management Section, Louisiana Department of Natural Resources, to

recommend projects to control coastal erosion and wetlands loss. The

administrator to the Department of Natural Resources recommended a

series of pilot projects for beach erosion and marsh building and

specified that the Caernarvon freshwater diversion project be piven top

priority. Because the Caernarvon site was included in the authorized

Corps of tnpineers Mfississippi Delta Repon project, the Covernor of

Louisiana provided a letter of intent to the Corps on 26 January 1982

for th Caernarvon structure.

A.?.IR. The Center for Wetland Resources, Louisiana State University,

was retained under contract by the Corps of Engineers to perform a

number of basic studies of the hydrologic and peololic characteristics

of coastal Louisiana. The studies examined and identified trends in the

coastal area resulting fror natural processes and( human activities,

identified significant environmental parameters:, determined freshwater

requirempnts for fish and wildlife enhancemont, and developed management

and structural approaches to solving problems in the estuarine environ-
ment. The findirs and recommendations are contained in a series of IP

reports. The last report was published in late 1973. The I reports
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wildlife study resulted in the following products: a vegetative type

map depicting conditions in the coastal marshes during August 1968, a

soil and vegetative type analysis, a game inventory to determine habitat

preference of important commercial and sport wildlife species, analyses

of estuarine ecology resources and resource development needs to

establish Lhe relationship between commercial fish production and

environmental characteristics of the estuarine ecosystem, and the sport

fishing, hunting, and wildlife-oriented recreational activity and demand

in coastal Louisiana. Pertinent data was incorporated where

appropriate.

A.2.16. The New Orleans-Baton Rouge Metropolitan Area (NOBRMA),

Louisiana, Water Resources study was authorized by a resolution of the

Committee on Public Works of the United States House of Representatives,

adopted 14 June 1972. In the study conducted by the New Orleans

District, the Lake Pontchartrain and Vicinity report, Amite River and

Tributaries, Louisiana, report, and other pertinent reports were

reviewed to determine whether any of the recommendations could be

modified. Modified recommendations could be incorporated Into a plan

for development, use, and conservation of water and related land

resources in the New Orleans-Baton Rouge metropolitan region. The study

was completed In 1981. The Louisiana portion of the Mississippi and

Louisiana Estuarine Areas study was included in the NOBRMA study. Data

from the NOPRMA study has been Incorporated where appropriate.

A.2.17. The Louisiana Department of Transportation and Development

(LDOTD) prepared a plan of study (POS) dated April 1980 to Investigate

diverting fresh water and sediment to improve the coastal marshes,

estuaries, and barrier islands of Louisiana. The POS, which is In

response to the Louisiana Legislative Act 561 of 1978, summarizes

existing information on marsh loss, saltwater encroachment, and barrier

island deterioration, identifies possible freshwater and sediment
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just north nf the Bonnet rarre' Spillway and that fresh water be

diverted into the Breton Sound Basin just south of Caernarvon via Big

Mar. The report was also intended to supplement parallel studies hy the

VS Army Corps of Engineers as part of the Louisiana Coastal Area and the

Mi-sissippi ind Louisiana Estuarine Areas studies.

A.2.14. A review of the Mississippi River and Tributaries project,

prepared by the New Orleans District and printed as House Document 'To.

308, 99th Congress, 1st Session, recommended the construction of four

salinity control structures to introduce fresh water into the marshes of

the Mississippi Delta Region. The structures are Myrtle Grove,

Someplace, Bohemia, and Caernarvon. The project was authorized by the

Flood Control Act of 1965. Advanced engineerine and design on the

Bohemia structure waL Initiated in 1960. However, work was suspended at

the request of local interests. The four sites were reevaluated in the

draft Louisiana Coastal Area study, March 1982, and the Caernarvon site

was recommended for construction. Advanced engineering and design on

the Caernarvon site has been initiated.

A.2.15. A fish and wildlife study of the Louisiana Coastal area and

Atchafalaya Basin Floodway was conducted by the New Orleans District In

support of the Louisiana Coastal Area study, West Texas and Eastern New

Mexico Water Import study (Mississippi River Commission, 1973), lower

Ifssissippi Region Comprehensive study (Lower Mississippi Region

Comprehensive study, Coordinating Committee, 1974), Atchafalaya Basin

Water and Land Resources study (US Army Corps of Engineers), and the

National Shoreline study (IS Army Corps of Engineers, 1971). The fish

and wildlife study includes a preliminary determination of the cyclic

quantities of supplemental fresh water needed to optimize productivity

of fish and wildlife resources and possible options for supplying this

water to Lakes Maurepas, Pontchartrain, and Borpne. Special studies and

Investigations undertaken to obtain essential inputs for the fish and
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A.2.1. The U'S Fish and Wildlife Service (USFWS) developed an ecologi-

cal characterization of the Mississippi Deltaic Plain Region for a

report entitled, "Mississippi Deltaic Plain Region Ecological Character-

ization." Published in 1980, the report supplies existing information

about the biological, physical, and social parameters of the Mississippi

Deltaic Plain Region of Louisiana and Mississippi. Portions of the

USFWS report were used in this study.

A.2.11. St. Bernard Parish has conducted studies of its wetlands and

estahlished guidelines and goals for a parish wetlands management

program. A report defining the wetlands management program was

completed in August 1978. Included In the report is a preliminary

examination of structural and nonstructural means to implement the

program. A draft environmental assessment for the program was completed

in April 1979. One feature of the program, the Violet Canal Siphon

project, was constructed with funds provided by the Federal Coastal

Energy Impact Program. The siphon introduces water into the marshes

between the hack protection levee and the MR-GO dredged material

disposal area. Data accumulated during the monitoring of the siphon

will be used in evaluating the effects of freshwater diversion in the

marsh area.

A.2.12. St. Bernard Parish completed a Draft Coastal Management Program

Document in May 1982. The document will be the basis for parish

planners to manage the parish coastal resources. The document Is

currently being revised based on comments received by the state.

A.2.13. The Louisiana Department of Natural Resources contracted with

Coastal Environments, Inc., to provide recommendations for freshwater

diversion to Louisiana estuaries east of the Mississippi River. The

final report was completed in June 1982. It recommended that fresh

water be diverted Into the Lake Pontchartraln Basin at a diversion site
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A.2.7. The project, "Gulf Intracoastal Waterway Between Apalachee Bay,

Florida, and the Mexican Border," authorized by the River and Harbor Act

of 1962 and numerous prior river and harbor acts, provides the following

improvements within the study area: a 16- by 150-foot channel between

the Mississippi and Atchafalaya Rivers via a lock through the west

Mississippi River levee at mile 98 above Head of Passes (AHP) in Harvey,

Louisiana, an alternate 16- by 150-foot channel connecting the above

channel and the Mississippi River via a lock through the west

Mississippi River levee at mile R8 AHP in Algiers, Louisiana, a 12- by

125-foot channel connecting the Gulf Intracoastal Waterway at Morgan

City, Lo'iisiana, and the Mississippi River at Port Allen, Louisiana, via

a lock through :he levee at Mississippi River mile 228 AHP, a 12- by

150-foot channel through the Rigolets (between Lakes Borgne and Pont-

chartrain) and the Mississippi River via a portion of the IINC and the

lock at mile 91 AHP, and annual payments to the Board of Commissioners

of the Port of New Orleans for use of a portion of the IHNC and for use

of the lock. The 16- by 150-foot channel has not been constructed.

A.2.8. A report entitled "Lake Pontchartrain and Vicinity, Louisiana,"

ptblished as House Document No. 231, R9tb Conpress, Ist Session,

recommended the construction of hurricane protection levees and barriers

at the entrances to the lake to reduce hurricane tides. The project was

authorized by the Flood Control Act of 1965. Construction was initiated

in 1067, but construction of the barriers was halted in 1978 by court

Injunction until a new environmental impact statement could be

prepared. Construction is continuing on other portions of the project.

A.2.9. The report, "Deep Draft Access for the Port of New Orleans and

Baton Rouge, Louisiana," published in July 1981, recommended deepening

the Mississippi River between Baton Rouge and the Gulf of Mexico to a

55-foot navigable depth. The report is currently tinder review at the

Office of the Secretary of the Army.
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from there to Baton Roupe, Louisiana. All channel work has been

comIpl'ted. Remaining work consists of hank nourishment and jetty work

at Southwest Pass and Read of Pass areas.

A.2.5. The report, "Mouth of the Mississippi River, Louisiana," pub-

lished as 9ouse Document No. 215, 7(th Congress, recommended combining

the existing deep-draft projects on the river under a single project,

"Mississippi River, Baton Rouge to the Gulf of Mexico, Louisiana," with

modifications to provide the following channel dimensions:

Mississippi River:

Baton Rouge to New Orleans: 35 by 500 feet

Port of New Orleans: 35 by 1,500 feet

New Orleans to Head of Passes: 40 by 1,000 feet

Southwest Pass: 40 by 800 feet

Southwest Pass Bar Channel: 40 by 600 feet

South Pass: 30 by 450 feet

South Pass Bar Channel: 30 by 600 feet

All work was completed.

A.2.6. The report, "Mississippi River-Gulf Outlet," published as House

Document No. 245, 82nd Congress, resulted in the authorization of a

project under the River and Harbor Act of 1956 that provided a 36- by

500-foot ship channel between the Inner Harbor Navigation Canal (IHNC)

in New Orleans and the Gulf of Mexico, Louisiana, a 1,000- by 2,000- hy

36-foot turning basin at its junction with the IHNC, and a new high

level bridge over the channel at Louisiana Highway 47. Construction was

initiated in 1958, and dredging of the channel was essentially completed

in 1965. The authorization provides for a lock and connecting channel

between the Mississippi River and the new ship channel when economically

justified by obsolescence of the existing IHNC lock or by Increased

traffic. All work has been completed except the lock, connecting chan-

nel, jetty construction at Breton Sound, and foreshore protection work.
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o Little Coquille. Plaquemines Parish constructed a freshwater

diversion structure on the east bank of the Mississippi River at Little

Coquille. This structure, used for diverting freshwater to bays east of

the river, consists of five 48-inch concrete culverts with provisions to

regulate flow.

9 Bohemia. In 1970, the Louisiana Department of Public Works

completed construction of a freshwater diversion structure on the east

bank of the Mississippi River at Bohemia. This structure consists of

four 60-inch gated conduits and is used for diverting freshwater to bays

east of the river.

e Bayou Lamogue No. 2. In 1q77, the Louisiana Department of

Public Works completed construction of a second freshwater diversion

structure on the east bank of the Mississippi River at Bayou Lamoque

just downstream of the existing structure. This structure consists of

fopr 12- by 12-foot gated outlets. The Bayou lamoque No. 2 structure

has helped to double the diversion capacity at Bayou Lamoque. Both

Bayou Lamoque structures are operatinp to meet the needs of the oyster

industry in Breton Sound (Coastal Environments, Inc., 1982).

e White's Ditch. A diversion structure was completed at Thite's

Ditch in 1956. The purpose of the structure was to provide freshwater

to the River Aux Chenes area. The diversion of fresh water has restored

the area to fresh marsh suitable for ducks and furbearers.

A.2.4. The report, "Mississippi River, Baton Rouge to the Oulf of

Mexico, Louisiana," published as Senate Document No. 36, 87th Congress,

resulted In aUthorfzatlon, under the River and Harbor Act of 1q62, to

modify the existing project and provide a 40- by 500-foot channel In the

Mississippi River from the lower limits of the Port of New Orleans

adjacent to the existing 35- by 1,500-foot channel throuph the port and
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EMPLOYMENT

A.1.5. The 1970 Census reported civi Ian employment (of Persons lf

years (-f age and oilder) In the study area at 502,000. Of this total,

i~'n h,no00 or 73 percent were lIv~i in the Ietw Orleans T'h'A in

1080n, civilian employment in the study area was estimated at P65,0110, a

75 percent increase. Provisional reports of the 2]9.,R Census estimate

t~t;,] employment in the New Orleans SMSA at 489,000, an Increase of 33

percent over 1117n. Census figures Indicate thnt civilian employment In

the 7,tite of Louisiana increased from 1,158,000() In 1970 to 1,645,000l in

1080n, or 43 percent. Civilian employment in Mississippi Increased from

717,000 to 0!-47,000O, or ahout 32 percent.

A.1.6. Table A-1-3 illustrates nonagricultural employment distribution

in the study aiea in 1980. The total area reflected In the table

Includes entire MSswhich encompasses more than the 13 parishes and

counties of the economic study area. Sources for Louis lano and

' isissi1,1dta1 in this table d4iffer and dqo Tnt cover all employment.

Ap'ri co t iralI, forest rv, aud military empl oyment are, not Inc luded in the

ta blIe. Thene( f ioures providle ou v an i nd icat on of- the emploevment

distribution in the stiul4v area.

A .3 .7. The most gignilcant employment categories alonp, the Mississippi

Gif Coast are manuifictur lop, primarily in the Pascagoula-Moss Point

area; and government, retail adwholesale tradle, and services in the

Biloxi-Cul fport area. Manufacturing accounted for about 45 percent of

the non-apricul tura I eir-l ovmont salaries and wages reportedl for the

Pascagoula-Moss Point -Irea !in 1980. The 19,041 manufacturing employment

f inure, of the Piscapouila-Moss Point SMSA (,Jackson Countyv) represents a

docline from a 1977 employment average of 31,189. This decline appears

to I-P due to layoffs in the manufac tutre of t ransportnt ion eouipment.

For eyample, employment levels at linalls Shipbuildinp, Division of
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Litton Industries, in the Pascapoula-Moss Point area have declined from

25,000 In 1977 to 10,000 in 1983. The retail and wholesale trade and

sf-rvlces employment in the Biloxi-Gulfport area reflect the importance

of tourism and recreation to the local economy. Government employment

in the Biloxi-Culfpert area includes the 3,500 employees currently based

at the NASA Space Technology Laboratories near Bay St. Louis. (Plate

A-i) In addition to the 17,000 Federal, state, and local government

employees working in the Biloxi-Culfport SMSA in 1980, an additional

16,Or military personnel were stationed in the area.

A.3.8. About 85 percent of the non-agricultural employment in the 10

Louisiana parishes occurs in the New Orleans SMSA. !Tbhle Ascension and

Livingston Parishes are Included as part of the Baton Rouge SMSA, non-

agricultural employment In these two parishes account for only about 12

percent of the total employment in the Baton Rouge SMSA and only 4

percent in the louisiana portion of tle study area.

A.3.9. As indicated In table A-3-3, about 25 percent of the wages and

salaries reported for the New Orleans SMSA was in the retail and

wholesale category, reflecting the area's Importance as a regional

commercial center. About 33 percent of the employment in nrleans Parish

was services, indicating the Importance of tourism to the city's

economy. Manufacturlng employment within the New Orleans SMSA, on the

other hand, accounted for only about 11 percent. Approximately 25

percent of the employment reported for the non-SMSA parishes, however,

was manufacturing. Another 10 percent of the nonagricultural employment

in the New Orleans PMSA was transportation and public utilities,

reflecting the significance of Port activities. The relatively larpe

amount of puhlic employment In the Baton Roupe SMSA ind Tanpipnhoa

Parish Include jobs generated by the Louisiana State Government, the

Lotifslana State University and Southern Universitv in Baton Rouge, and

Southeastern Louisiana University in Hammond. (Plate A-1I)
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A.3.lf. In January of 1983 the figures for unemployment in Mississippi

and Louiisiana were reported to be 12.2 percent and 11.3 percent

rospectivelv, somewhat higher than the 10.4 percent estimated for the

United States. Unemployment in the two Mississippi SMSA's averaged

abOut I'. percent, hirher than both state and national averages.

Unemployment levels in the Baton Rouge and New Orleans SMSA's were 9.4

anli 9.6 percent, respectively. Unemployment in the non-SMSA parishes

also averaged 13.0 percent. While the veiatively high levels of

unempIoymen may indicate some structural changes from the lower rates

of previous years, it is reasonable to assume that much of the current

unemplovment in the victnitv is part of the cyclical cbanoe occurring

nationwide. The 1970 Census reported civilian unemployment in the 13

parishes and counties of the study area at about 5.0 percent. Civilian

unemployment for the State of Mississippi in 1970 was estimated to be

5.0 percent. For Louisiana, unemployment was 5.4 percent.

A.3.11. The agricultural and forestry sectors had an insignificant

percentage of the study area employment in 1980. The fisheries industry

is an important source of employment and income for the area. National

Marine Fisheries Service (NMFS) reports Indicate that In 19P1 Louisiana

ranked first among the 50 states in total volume of fish and shellfish

landings with 1.2 billion pounds. The state ranked fourth In value of

landings with $193.5 million, behind Alaska, California, and Massa-

chusetts. Menhaden, a species of fish used for industrial purposes,

accounted for 1.02 billion pounds landed in Louisiana although its unit

value is relatively low, S39.2 million. Commercial fish and shellfish

landings in coastal Mississippi totaled 264.9 million pounds valued at

$30.2 million.

A.3.12. Collection of data by NMFS on the pounds and value of the

commercial landings in individual Louisiana parishes was discontinued in

197P. Table A-3-4 shows 1978 fish and shellfish landings for the
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Loi isiana portion of the study area. Most of the fish and shellfish

landed in this portion of the study area are shrimp, oysters, crabs, and

catfish. The estimated total value represented about 11 percent < tle

total value )f all fish and shellfish landed in the state. These

fiijirps reflect the value received by fishermen at the dock.

TABLE A-3-4

COMMERCIAL FISH AND SHELLFISH LANDINGS

I". THE LOU1ISIANA PORTION OF TIlE STUDY AREA, 1o7R CALEN'DER YEAR

Pounds Valie (S)

Shrimp 18,790,000 S1 , (,on, 000

Oysters 1,830,000 ?,120,000

Blue Crab 4,300,0nn 1,2(n,nn

Catfish and bullheads 410,000 10,000

Subtotal 2 ,330,00 2],20,00

7 of Total 96 9q

Other 920,00 270,000'

Total $26,250,)00 $21,700,o0

eource: US Dept of Commerce, National Marine Fisheries Service,

unpubl ished data.

A.1.13. Marine fishery landings in Mississippi are all within the studv

area. Table A-3-5 shows the value and pounds of fish and shellfish

landed along the MississippI Culf Coast in 1022. Other .pecies not

reported In the table but with landings valued at more than S100,000

were mullet, black drum, and croaker.
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TABLE A-3-5

COMMERCIAL FISH AND SHIELLFISHt LANDINGS
IN MISSISSIPPI, 1982 FISCAL, YEAR

Pounds Value

Shr irp 5, 13, Coo S17,32?,740

1en11de r 260,100,600 1 n,304 164

Ovscers 1,589,000 1,412,700

Red 'Tnapper 747,900 904,959

B]lue Cr.h 1,317,O00 355,590

Subtotal 269,567,500 $30,300,153

o of total )R.8 97.6

Ot he r 3,162,(,00 751,115

T f to 1 272,71 [o0 $31,051,268

Snurce: Mississippi State Department of Wildlife Conservation,
"'iisslsslppl Wildlife Conservation Annual Report 1981-1082".

Not(: The soutrce used data for the Mississippi Fiscal Year that begins
in July. The commercial fishing season begins much earlier in the
c~ilondar year. This accounts for variations from data reported
e 1 qewhe re.

A.3.14. hbile statistical data on employment generated by sport and

commercial fishing activities In the study area are not readily

avallable, the sale of commercial fishing and seafood marketing licenses

provides an Indication of the importance of the area's commercial

fishinp Industry. The most useful published source of detailed

information Is the licensing records of the Louisiana Department of
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Wildlife and Fisheries and the Mississippi Department of W1ldlife

Conservation Bureau of Marine Resources. In 1980, commercial f~sbermen

In Louisiana who used commercial-sized trawls were required to be

licensed. In Mississippi, fishermen who used a certain size boat were

reniired to he licensed. Sales from licenses issued in I182 were about

S442,000. The majority of all licenses issued were for either

crnaercial or noncommercial shrimping.

A.1.15. The total number of commercial licenses sold within the

Louisiana portion of the study area increased from 11,792 in 197 to

17,R29 in 1982, representing a growth of 51 percent over a 4-year

period. Table A-3-6 shows a distribution of these licenses. In

louisiana, anyone who intends to sell a shrimp catch is considered to be

,o commercial fisberman and must purchase a commercial shrimp license.

In 1(R), there were about 13,628 commercial shrimp licenses issued in

tle area, Includinp licenses for both trawls and vessels. Sales from

the commercial shrimp licenses totaled about $270,0(00 in 1982. The

liconses i;ciued amounted to about P2 percent of the total issued for the

s tate.

A.16. In addition to the licensed commercial shrimpors, there are a

large number of both licensed and unlicensed sport shrimpers who have

other primarv sources of income. Shrimpers who do not Intend to sell

their catch are not requIred to license their vessels or any trawls

under 16 feet long, ,t their catch is limited to ]On pounds of "heads-

on- shrimp per day per boat. However, sport shrimpers who want to

exceed the 100 -pound limit or use trawls over 16 feet must purchase a

noncommercial license. In 1081, nearly 101,000 sport-fishing licenqes

wero sold in the 10-parish area. A larre volume of fish ann seafood Is

harvested! in the area bv unlicensed fishermen.
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TABI F A-3-

COMMERCIAl FISH AND SIELLFISII LICENSE SALES IN TIlF
LOUISIAN A PORTION OF THE STUDV AREA, 1982

':o. of 2 of State
l censes Licenses

Sa Ies Sol d Sld

Saltwater Shrimp Trawls & Vessel; n172,QqP I, .

Saltwater Shrimp Trawl- (only) 6,1363 ,34 39.l

Saltwater Shrimp Vessels (only) 1,230 243 1 .7

Retail Fioh and Seafood Dealers 4,440 888 29.7

Wholesale Fish and Seafood Dealers 6, 00 [36 30.8

Resident Commercial Crah Trap Fishermen 11,025 441 45.2

Oyster Tonnage 861 33 15.2

Oyster Dredging 9,bOO 192 40.2

Suhtotal 302,266 19,621 21.7

Other 25,615 2,207 3.3

Total 5327,P81 17,828 27.1

qnirce: LouisLana Department of Wildlife and Fisheries, unpublished
'i a r a.

A. .17. All vessels used in the commercial harvest of ,vsters require a

state license, regardless of the process used. A second license is

required for oyster dredging. No license is required for the tonging of

two sacks of oysters per day. In 1982, 336 oyster licenses and 190

oyster dredging licenses were Issued In the iD-parish area. Four

hundred and forty crabbing licenses were issued during the same

period. Many fishermen held various combinations of fishing licenses,

primarily commercial shrimping and oyster dredging licenses. Some
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fishermen combine fishing with trapping and taking alligators.

Fisheries processing and wholesaling plants in Louisiana and Mississippi

provided permanent jobs and also employed several thousand part-time

6,orkers during peak seasons. Many of these plants gre located in the

study area.

A.3.] q . Sales of marine fishery licenses in Mississippi have Increased

!ra ratically over the past 10 years. While the price of the licenses

r,-,fco, unchanged, sales increased from $39,782 In 1973 to 113,643 in

1912. Revenue collected from the sale of commercial shrimpinF licenses

totaled 556,935. Sales of licenses to commercial oyster fishermen

totaled $20,325. Other licenses and revenues included seafood dealer-

ships, £]7,808; crabbing, 58,760; and all ffnfish, $2,R65. As with the

Lnuisiana shrimpers, there are numerous unlicensed sport shrlmpers in

Ifsqisqippi.

LAN) [ISE

?.2* T4ie econoic study' area covers about 3.06 million acres. (The

2(0e"oT0Mrfl study a rell Is 2.96 million acres.) Commercial forest land

a.ccotint for approximately 5P percent, 2,300,000 acres, of the total

area. The remaining 1,660,OnO acres are distributed between farmlands,

wooded swvqmps, marshes, water bodies, and urban areas.

A.3.20. The Louisiana portion of the study area covers 2,810,000 acres

or about 71 percent of the total area. nf this total, about 50 percent

is commercial forest land and another 25 percent is cropland and

pasture. Most of this land is In the bipler elevat ions north of Lake

Pontchartrain. South of these forest and agricultural lands are wooded

swamps, marshes, and a series of large shallow lakes. The largest of

these lakes is Lake Pontchartrain, covering 640 square miles. Since New

Orleans is below sea level, the city must be protected from storms and
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A..'. S,'ni icint 'Bm' f''I'B otiii1 in the studl area 1TIhde

(rude jt'trl 'c't, u it 'ira ins,, and natural pas liriuid. (Other resources

inude~iIt c('Tliet , ;Or\' al, -~t;1phtPr, !--il, privel , l imo, ind nnacuesium

Co0MpounkdsT (f ;. These depos0its" ;i a ((nidorahle, contribtit ion to the studv

a r ta; ' q e co iom v. 'ho, t o ta i 1 7%valI ue o f Lou is;fana q r, f er.i I produc t funT

waa ai-'out SiJhill ion, o)f whfch q5.7 hi]l~ion was, from matural g as and

naitkoral gus li' 1 t'ds. AnotIher 4 .4 hil lfIn was from crudel pe-troleuim. Tn

'liss iss ipp I, with tiI w petroleum" :ind( Tntural ),;is deposits, mineral

proucot fun valtin was n hi I Iion. 'The vcihiie of minleral prOduk-t on fi
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10(7 ) bv pr i- ind coiintsshw in table A-3-7 . The PFureau jf l'i ocs

ended its reporting, of the value of energy--related minerals 1'>y -oinnty

-ind' Paris!, in 1075*. In 19R1 about 13 percent of the nation's total

orodle petroleum production originated in Louisiana. Of this total,

ab1out 1)2 percent was produced in the guilf coast reg ion. The total

mineral value of the six Louis iana parishes in IU07 was S01 .4 mil Ilion,

uri'cuozt 1 . n ercent of the( value of all minerals produced in the 1'nitedl

St a t 05.

A..i. The t'l'ree i s isipi count ies are not as- welIl end(Iowe d withI

minerals aqa Loul siana. Harrison County has few resources while .lacL-on

Coun tv hiodpos:its of magnes i urn compound( and lime. nancock Coon- bohs

Sr-il I ep,0osits Of nateral gas and crude petroleum. value ait S 3R4,N( in

TRANSPI)RTATIflN

A. 5.24. rhc rca is s ,erved h- ',n evt ens lyeo t ris; V t nn s en. D~e 'p

(I -iF -nt Inn access I s provided t ) thle Pot (,I- P:w Orlecans and

~'do 1- ries , '' ' eIississippi River, the MPC~,and tie( THN']C. Shal1 low

dlraft r -c es is,, p ' ,r ov idIe, Iy ma ny I nIa n d wa te rwa ys i nclIu d in j th1ie GuI F

lot ra cci s t a 1 1a re-rwa.', Fa a! IearlI Riv e r, Cuk f po rt S h Ip C ha n nelI, a nd

cha nnei la issocr int ed( w It h R 11<1 a ad P as cigoolo i aar bo rs. (P1lat es A-4 and

A.2I.?,. The Port o)F Pew nrleans, Is the woWl's larpest grain ponrt, the

I irgest seaport in the I ni ted States, and the second 1 arpes"t in the

worli '~in terms of duol 1 r value and waterhorne tonnace( handl ed. More

than 5,00 q~l hips callI at its docks eaich year. The port serves

midrontirenrt United Stntes whoere one-third of the nation's population

resides. The port handled. 70.2 million tens, of fo~reigni trade In 1979.

C'oast-wise traffic was approximaitely 13.1 million tons and internal
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i. 1 lInot i ct: lo lnt.'; iii Jcr.a>' n in

S: ,. ;,I, 'ij in nii d Ny r ter river ,mit lw i1 ti,.

in -: :7 .. li it i! in , who o Ponnet arr ' ]re wlav i s opens .,

.' " " i [ i p i iver N,1, ye t he re a t a o I It h I Ceve 1 I

TAIF A- 3-0
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WATER QUALITY

.. . I, Iii enter (itnaI itv of water hod1,,q in the studY area is, t, I

]a 1r t n ttt, affected by land ises In the drainage areas of the wa t c r

-)1i,, i. u i C i al, industrial, and vessel wastes, urnan ' tormwater,

s-ii rit i ra I A nd sil vicultural runoff, and water-oriented reerat ion Oll'

ca rs '-an advorsely affect water quality. In general, though stual it% of

water in I I, water bodies is marginal, condil sns have improved in

recon t vars r
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i ;s i, a 1irtora drIfft to the west alon the south am4 north shores,

F2d t ret urn currt nt in a broad J and of water running approximately from

,,nrrhwe r Vo t e qot1heist (plate A-3). Center currents and eddies

in lh ,ake that may modify this pattern. Discharping Mississippi

Tier waters throtiph the Bonnet Carre' Spil lway marked]v chanpes the

,irii!.ia o'n pattern In the lake to an easterly flow near the south shore

,r"e mi-la-e. .*n estimated 57 percent of water transported in and out

of e kI ke passe s through the Rigolets; 32 percent passes through Chef

,onteiir Pass, and 6.5 percent through the 1ItNC. Ma or rivers and

streams contribute the remaining 4.5 percent of the lake's inflow.

A.3.57. The water circulation patterns in the Mississippi Sound are

quite variable and complex and are influenced by geometric, bathymetric,

and wind conditions. In general, the net current movement Is slow

toward th0 west (plate A-4). Eleuterius (1973, 1976) has shown that the

Mtississippi Sound is characterized by three recognizable hydrologic

regimes. The eastern sound Is dominated by water inflow from Mobile Bay

and Petis Bois Pass. The central sound has little freshwater Inflow and

the water characteristics are largely defined by the flux throuph the

central passes. The western sound is fed by fresher water from Lake

Pontchart rain, Pearl River, and Bay St. Louis. It is connected with the

vulf shel 4 through the marshes. Tidal exchange through passes at the

western tips of the barrier islands maintains deep channels in these

areas that are extensively used by migrating marine life species.

A.3.5S. Five passes between the barrier Islands allow seawater to

intrude Into the Sound and mix with freshwater Inflows from major

qtreams. Circulation in the central Mississippi Sound is largely

attributed to tidal flux through DoR Keys and Ship Island passes. The

tides entering through the two passes converge along an approximate

north-snuth line bisecting Camille Cut. Bonnet Carre' Spillway openings

alter the normal circulation patterns and have Influenced the area as
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A .3.54. The tides in the estuaries are chief ly diurnal with o'e Hifgh

and one low tide in a day. The tide ranges from n.9 to 1.9 feet. The

normal tide ranpe is about 0.3 feet in Lake Maurepas, P.5 feet in Lake

Pontchartrain, 1.2 feet in Lake Borgne, 1 .4 feet in Chandeleur Souind,

;,ind n.0 feet In Mississippi Sound. Water levels generally are at their

lowest in early winter, rise through mid-spring, decline slightly

t hrough early summer, ric-e to a peak in late summer, and then decline

through the fall. The range and height of the tides Is frequently

modified bv the wind. Strong southerlv winds raise water levels about

I to 5 feet above normal and hurricanes have produced tides In excess of

2? feet. Conversely, northerly winds blow water nut of the estuaries,

depressing water levels 1 to 2 feet below normal.

A.1.5 . Pater movements within the estuaries are infltenced by the

winds, tides, frc'shwater discharges, and currents in the gulf. Currents

Immediately south of the harrier islands flow counterclockwise from mid-

summer to early winter. From mid-winter to early summer the currents

flow toward the north and east but freshwater discharpes and the winds

modify tisiq pattern. The current velocities usuall, ranpe between 1.5

and 4.0 feet rer second (fps), hut strong tides increase the velocities

iln the vicinity of the passes to 8.5 fps. The littnral drift in

Chandeleur Sound is generally toward the north; In Mississippi Sounc,

the drift is toward the west. Current velocities range from 0.5 fps to

4.2 fps in the deeper passes but are greater dunrin high water

discharges and extreme spring tides.

A.3.56. The water circulation in Lake Pontchartrain Is dominated by an1

easterly wind with either a northern or southern component depend ing on

the season. Wind speeds greater than 1 mph, nccurrino aeut 1 q percent

of the time, cause bottom sediments to become stirred and mixed

thrnphout the water column, and often Impart ;t brownish color toc the

water. The general water circulation patteri, for hoth flnod and ebb
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the "ississippi Sound. The sound receives most of the freshwater

inflows from the Wolf, Jordan, Biloxi, Tchoutacabouffa, and Pascagoula

Rivers. Their combined watersheds contribute an estimated average

annual discharge of 24,500 cfs. Pertinent data on major streams in the

studv aro'a is shown below:

':.jor Strem Discharge (1000 cfs)

Period of
Record Hi1gh Mean Low

Mississippi River at 1973-80 1,500 537 160
Tarhert Landing

Amite River 193A-81 110 1.98 0.27
NR Denham Springs

Tickfaw River at tolden 1940-81 19 0.37 0.07

Tangipahoa River at Robert 1938-81 50.5 1.13 0.25

Tchefuncte River 1943-80 29.2 0.16 0.03
NR Folson

Pearl River 1938-80 129 0.77 1.02
NR Bogalusa

Volf River 1971-p0 15.R 0.74 0.04
NR Landon

Jordan River at 1962-66 16.6 N/A 0.01

at Santa Rosa

Biloxi River at Wortham 1952-80 8.42 0.1 o  0.001

Tchoutacabouffa River 1952-66 17.7 0.19 0.002
at Tuxachanie

Pascapoula River at 1930-80 178 10.0 0.70

Merrill

Sources: 1. Water Resources Data - Louisiana 1981
2. Water Resources Data - Mississippi 19P0
3. Lower Mississippi Region Comprehensive Study
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A.3.51. In the fall and winter, the prevailing winds are from the

northeast hut in the spring and summer, they shift direction and come

from the southeast. The average wind velocity is 8 miles per hour (mph)

in the fall, increasing to 9 mph in the winter and spring and decreasine

to f) mph in the summer. The strongest winds are associated with the

high pressure systems that penetrate the gull area in winter, and with

hurricanes in summer. Winter storms have produced wind speeds of up to

47 mph and hurricanes have generated winds in excess of 190 mnh in the

are". Since 1000, 45 tropical storms and hurricanes bave cr-ssed the

studv' area.

\.3.52. M1onthlv mean relative humidities are biph throuphout the year.

Seasonal variations because of the influence of the ulf waters are

nel ibtle. 1Moximum values of the monthly mean occur during spring, tle

time of greatert consistency of southeasterly; winds. Minimum humidities

occur durinn the fall.

HYDROT OC'f

.. 3.53. The drainrie system in the study area I, comnrised of bayous,

rivers, and canals that drain into a series of interconnected lakes,

bays, and sounds. All are influenced by tides. The streams are

characterized by their meandering pattern and sluggish flows. Major

streams in the study area that discharge into Lakes Maurepas and

Pontchartrain Include the Amite, Tickfaw, Tanpipnboa, and Tchefuncte

Rivers. Lake Pontchartrain also receives freshwater inflows from the

Mississippi River during "onnet Carre' Spillway openings. The major

streams contrifute an averare annual flow of 3,600) cub-ic feet per second

(cfs). The water from Lake Pontchartrain enters lake Borpne via Chef

Menteur Pass and the Ri.olpts and a port ion enters the MR-GO via the

TIONC and then into Chandeleur Sound. Lake Borne receives an average

annual flow of '),POO cfs from the Pearl River. Part of this flow entersr
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spr ins an(d summer. Frequently, westerlv winds in qurmrer or northerlv

winds in winter interrupt the normal pattern, and drier weather

results. Rainfall is abundant with an annual normal precipitation of

61.0 inches (1941-1070). In a normal rainfall cycle, rainfall activity

Is at a minimum in the fall with 12.2 inches, rises In the winter 1

15.5 Inches, declines in the spring to 14.4 inches, and rises to a

maximum of 19.0 inches in the summer. The wettest month is July with

7.1 inches of rain primarily as a result of frequent thundershowers.

September and March are next in amounts of precipitation with ,.O inches

and 5.9 inches, respectively. The driest months are October and

November when the dry continental air masses push southward over the

area causing clear skies and cool nights.

A.3 .4q. Snowfall occurs only rarely. Evaporation studies indicate that

losses from the water bodies average 45.3 inches annually. Approximately

70 percent of the evaporation occurs in the spring and summer months.

A.3.5(0. The winds are influenced by the pressure systems over the gulf

and the continent. The winds over the area follow the sweep of the

western extension of the Bermuda High during the spring and summer

months. High pressure systems over the North American continent modify

the patterns for the remaining months. These high pressure systems and

their associated extratropical cyclones are responsible for wide

pressure ranges of winter. The Bermuda High has greater constancy than

the continental high pressure systems so it maintains a rather steady

flow of warm, moist air in late spring and summer that controls the

climate over the area to a large degree. Periods of good weather tend

to be longer during late spring and summer than during late fall,

winter, and early spring. The monthly mean pressures range from a

maximum of 30.1 inches of mercury in December and January to a minimum

of 29.97 in September. A low of 26.6 inches of mercury was estimated

when Hurricane Camille passed over the study area in August 1969.
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CL IMATE

, .I. 4 . 'ie climatic conditions in the study area are affected by the

tropi cal i r mns!es over the Culf of Mexico In the spring and summer

(April through September) and by cold air masses over the continent in

th ,-,l I ind winter (October through March). These factors produce a

(-limate with a humid,, subtropical hot summer, heavy precipitation, and

g enrally hl h humidity. Average monthly temperatures inge from a high

of 27.2'C (81°F) in summer to a low of i0.5°C (51'F) in winte- with an

anuual normal temperature of 200C (68'F) for the period 1941-iq70.

A.3.46. Seasonal water temperatures In Lake Pontchartrain vary from

7.0'C (44.6 0 F) in January to 32.9°C (91.2'F) in June. The average

temperature is about 2(.7*C (6.3IF). Water temperatures below In°C

(50.0-F) are infrequent. The high temperature recorded exceeds the

temperatures in the shallow lagoons and near beaches during the qummer.

A.3.47. The Mississippi Sound temperatures average 300C (P6.("0F) in the

summer months. Durinp the winter months the water temperature may fall

below 13°C (55.4°F). The northern gulf coast near shore surface water

tpmperature closely approximates the air temperature. Since the

'lississippi Sound is wel.l mixed, the bottom water temperatures of this

area often closely conform with those at the surface. Both surface and

bottom waters of the sound undergo substantial seasonal fluctuation.

Table A-3-A shows mo-thly distribution of water temperature.

A.3.48. ' ijor rainstorms are associated with tropical disturbances and

hurricanes In summer and early fall, and with frontal activity Incident

to the extratropical cyclones in late fall, winter, and spring.

Convective thundershowers produce intense hut localized rainfall in late
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A. 1.41. Swamp deposits consist of organic clays with -cattered lenses

of silt and pent layers. They have an organic content of less than 30

percent, a high water content, and a soft consistency. "'0 x mu-

thickness of approximately 2? feet can be fourd near areas of act ive

ream deposition. Marsh deposits consist of a thin root mat located

Thet below the water surface. Below this mat, there iq a 7on of gray

to black coe composed of very fine granular and fibrous organic matter

w-'rh varylno, amounts of clay and thin layers of peat scattered

throughout. The organic content ranges from ? to 0n percent of the

sample. 1Tater content of marsh deposits can exceed five times the dry

weight of the sample. Thickness of marsh deposits vary b-ut generally

range from 5 to 10 feet. Natural levee deposits located along the

Mississippi River cenerally range from P to 12 feet- thick at the levee

crest. Generally, the coarsest material Is found at the levee crest and

consists of firm to stiff silty clays with lenses of silt scattered

throughout. The organic content found in natural levee deposits

Increases away from the levee crest and towards the swamp and marsh

deposit. Small natural levees of the lar er streams which drain the

uplands (Prairie Terrace) north of the hasin are composed of very silty

to sandy clay. Thicknesses generally vary from 2 to 4 feet. The

natlral levees may he 20n to 300 feet wide.

A.3.4';. Soils in the Mississippi portion of the study area are

Penorally poor to moderately drained sandy clays and loans. The

Mississippi Sound sediments are composed mostly of silt and clay with

some areaq of fine to medium sand. Fine sands, silts, and clays border

the mainland east of Pascagoula. Medium and coarse sands dominate the

mainland beaches west of the Pascagoul a River and alon, the leeward side

of the b-arrler islands. These areas seaward of the island are mostly

fine -1110, except for a notable, elonpater miid area iust off Dauphin

Island.
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m m Iles of sbore. From east to west, the islands are 1tauphln , Petit

Bois, Norn, Ship, and Cat Tslands. The islands are separated from one

anotoer 3- I to h miles of open water, most of which overlies a fairly

shallow sand bottom or bar.

\.3.4C. Lakes, bays, and sounds cover approximately 70 percent of the

study area. The major water bodies are Chandeleur Sound wiLh 578,000

a cres, "lisissippJ Sound with 526,000 acres, Lake Pontchartrain with

304,130 acres, Lake Borgne with 171,380 acres, and Lake Maurepas with

1190 acres. The configuiration of water bodies varies considerably

hut, in generol, the lakes are circular to oval, the hays are

triangular, and the sounds are rectangular. The shorelines of the lakes

are usually smooth while those of the bays and sounds are irregular and

indented. The lakes are generally flat-bottomed and shallow with

average natural depths of I to 12 feet. The greatest depth occurs in

tle tidal passes and navigation channels.

A.3.41. Elevations in the wetlands, which make up most of the land

area, range from slightly below to just above National Geodetic Vertical

Datum (NGVD3). The lowest elevations occur within the New Orleans

metropolitan area where the ground is commonly several feet below sea

level. High elevations occur on the natural levees and on some relict

beach/dune ridges Inland from the Mississippi coastline. The highest

ground elevation of 30 feet occurs on the crests of the artificial

levees along the Mississippi River.

SOILS

A.3.42. Landforms within the Pontchartrain basin are principally swamp,

marsh, and natural levee. Soil or soil types that characterize or are

normally associated with these landforms vary from highly organic to

Inorganic silts, highly plastic clays, lean clays, sandy silts and minor

amounts of sands.
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is 11.7 feet. The width of the sound varies from 7 to 15 miles and Its

longitudinal length is about 83 miles.

A.3.17. The MIfssissippi coastal zone peologic units exposed in the

studv area are late Pleistocene and Holocene. These units are founded

on the same gently gulfward-dipplnp Prairie coastwise terrace deposlts

that are encotntered in the Louisiana portion of the study area. The

fluvial Prairie sediments are moetly sand and silty units deposlted In

floodplains, river channels, oxbow lakes, and natural levees.

A.1.31. Overlying the Prairie and older Pleistocene formations are

deposits associated with three late Pleistocene barrier ridge segments

in coastal Mississippi. These have been named "Gulfport" formation and

are composed mainly of medium- and fine-grained white sand although

lesser amountq ot silty sand are also present. Sets of numerous

parallel beach ridges with intervening low areas occur both In the

Harrison (unfv ind Bellefontaine areas. Their cores are limonized and

tlev ;lro sliallv veneered by lolocene Beach and dune deposits and

marqfo, . These (,T lfport ridges prohahlv were orfiginallv a beach/dune

complex along the Pleistocene shoreline. The complex is recognized as

far east as the Mobile (Alabama) Point peninsula and as far westward as

Lake Pontchartrain.

A.3.39. As the ,lacier retreated after the late Wisconsin Glacial

stage, the rising sea encroached over the presently submerged coastal-

noarslore zone. The offshore barrier islards p l 2blv are the resuilt of

aggradation of submarine shoals. These islands consist entirely nf

fine- to coarse-pralned sands carried by littora] drift from the east

(Alabama mainland shoros). Tn places, the sand islands are founded

directly on flolncene marine or laponnal deposits similar to the vresent

back bay deposits of Mississippi Sound. The island chain is approxi-

mately 6 miles long anTId about 1/2-mile wide and lies approximatelv

A-35



V - A L

I> ,it

I : ' -".

,1 rul . * , ''' ' '," ", I . . . -, '',s u, t ,' . r'' , , >!,'
, do pti"



edge of the continental shelf that were reworked and redeposited in

place as the sea level rose at the end of the last glacial epoch.

Materials from both sources were reworked by marine processes and

deposited as a distinct zone overlying the buried Prairie (Pleistocene)

surface ruring the early history of the -asin.

A.3.31. The greatest portion of the basin's history (the last 4,00f

" ars) wan characterized by active sedimentation from the ississippi

,iver. Clays, silty clays, silts, and small quantities of very fine

sand wore deposited as a result of major shifts In the courses of the

river. The resulting sedimentary unit is in the form of a seaward-

thickening wedge that overlies and almost completely covers all features

of the previous marine zone.

A.1.32. The basin was formed as the geololically older Pleistocene

deposits subsided and the Gulf of Mexico encroached, creating a shallow

marine emhavrnent. Sedimeiit contributions from the Mississippi River

ceased when the river formed a delta with a natural levee system across

the ;iithern margin of the embayment, severing ft- connection with the

open gulf. Deprived of sediment inputs, the basin continued to subside

and the lakes expandel rapidly to their present con t 
icuratfion. The most

prominent features of the basin are outcrops of Pleistocene deposits,

the natural levees of the MIssissfppi River and -ts distrVhutaries along

tbe northern shore of Lake Pontchartrain, and the marsh areas. along the

south, southeastern, and northeastern shorelines.

A.1.13. Lake Pontchartrain, largest of the brackish water lakes in

Li ,;lana, is the fonal point of the basin. This -hallow lake (averape

denth of 12 feet) covers an area of about 640 square miles. WIater in

the laet (dnv is a mixture of fresh water that enters from the upland

areas to the north, and saline water that intrides from the cul f t rougpl

the Ripolets, Chef "Ienteur 'ass, and the TITNC via the Mp-CO.

A-13



A. .3 .- . it' fii tSIV a! a t ht, Ifiss flos ippi I ivr Is itcs ir-t'f by)
t 1( Lou i I ina I a tivi ronme nt-al Cent ro I Comml ssl on f or seconda ry contact

rec reait ion , -o IaaIif i of F i--h an d wilId I! f v, and domt st ic( raw w-it r

qtupplIy. 'Ih ic t r hzis been classi1f ied "water nuia 1 itY limi ted "dnh'

r -a r i Ilv t osTi i t-;entlv, hiph total and ferail col I formr hart er ia

d tns i t s r!d r, ir re nt: t asqte an rd o (.o r p r o h Iems a ss o cin tepd w " t hn o ic

C 1 -i 1 [ "in, 1 i nc; of 130, chloride, suilfate, TDS , p1l, and4

ofitap ra t nro t anjdirdcs have been very infreq uent .

H a adi~sdo niot limit ambient nit-riicra~ iin phos7nl~orotii

con-eii! r~i no. Two terms of these macrontrient -- are of pa-rt I atilar

ain fin i In t he qutaTItyv ch ar a cter i 7nt iOn of a wa te-r ba': unc-Ion I zed

a-,,-1 ot 'catn rit- t oxici ty to aquat ic I Ife, ard nl ostuhate bcauise

o itt - ii a tie acroe ratedI apino an.] enrichmtent of 1,4kes an(!

s.tu-aits .0 - Fivironment- i Protection Apency' (EPA) rorrmeuds In

its Pwai * , Cr iteri for Y'aqter that un-Ionized ammonia concentrat Ions

-nt oe(ee' 20P ut /i tor protect ion of freshwater aqulatic- I I fe. To

prttvi- 1tp'ot of nuiqsance biolocical *crowt 1) and control

:1 r Co-> ik I t urai 1 0ou1t rmpJh I Ci t (n, t ho FPA ri k(a) rcrnrreads t hat

it r ito i plospborus ritot exceed 50 '1 in to ny stream at the

po)int wi rt it (,nttrs, :nv lak--e or r'!I,,-o r. To LA criterli

reramoa hert that total phosphorus, riot -- cppo In ~p li In streams

i/U ioh i / i rkort iv to lakes oi impoundments . U'n-Ionized ammonia

- ena t it), -oittm Id I rom t otal a mmoiniai, temTperaituvre, aind pit danta for

tie( R~ si~ iva r it Nlew Orletinq exceedled the FPA criterion in POf of

337 ( rl a~'~ c/nt ). Minety-two percent (190) of 216) of the

ploat ha-tc 0 1-/aatIss from samiiples collected in tie river be(tween mliles

3 5 ant -75 o7-c(tilel te V)1 tip /1 cr1iterion and' 01 pe rcent C,08P of 6P05) of

the, tat, I phitsphortis obserx'at lns oxcoedeii the 10)0 tip/I cr1 ternn.

A itt ouph ph- ariru ronrntraitions in thle river consistently esceedl !PA

recommnitaio, plt asp; orils is riot a problem b-ecause thet river's swift

ciirrent; flanithe absernce of qujiet zones with poor riil at-ion, retard
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A.. . . the t race notal - Coj pper, 71 in , 1ad iron ha+V "20n et eO t .d in

tic .ississippi River near New ;)rltnaus at concentrat ions on 1.1, 2.2

1 1. i , respect ivelv. ven with ! e ,nornots di Iit lon cacrac itv

St r FIriver, tracc meta Is concent rat ions at these, leve Is are c-aIuse for

1 c ioi1o n. i:I icn high concent rat ions ind icate the Impact of in-!uit riaI and

urban storrw;tcr discharges to the river. A review of water 7naIity

'At. irtoi that the trace metals cadmium and copper consistently

exceed(I the FPA freshwater aquat ic life criteria. The data indicate

fur tor rucnirrteet k,5ceodances of the EPA criteria for mercury, zinc, and

I ' ad .

A.h.ni. 1he most frequently detected of the pbenoxy herbicides,

organochlorine, ind the organophosphorus Insecticides are 2,4-D,

d!ieldrin, and diazinon, respectively. One sample of pesticide

concentration In fish tissue indicated a concentration above the

correspondinp Food and Drug Administration (FDA) action level. This

sample, taken at river mile 227 AHP, had a chlordane residue concen-

tration that exceeded the FDA action level of 300 parts per billion.

A.3.07. Lake Maurepas is reserved for primary and secondary contact

recreation and for the propagation of fish and wildlife. All parameters

analyzed were in compliance with the state criteria except for

occasional chlorides, phi, and coliform criteria exceedances. Recorded

values of coliform, cadmium, copper, toxaphene, DDT, PCB, and mercury

occasionally exceeded the EPA criteria for aquatic life. All of these

parameters exceeded the EPA water quality criteria less than 10 percent

of the time except for mercury and copper, which exceeded the criteria

38 and 39 percent of the time, respectively. The low pH recorded Is

attrihutahle to the tributaries and surrounding, marshes that are

naturally acidic. DO and fecal coliform violations have been noted by

the Louisiana Environmental Control Commission in St. John the Baptist

Parish drainage canals that flow into Lake Maurepas. These violations

are caused by municipal wastes.
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A3 I0 .(q lon- tli n:,rt 1 .ind west shore,; of Lake Pontchartra in,

concent rat ions of const i tuents cinalyzed are within the state water

qiina Iit%, cr iter in except for occ as Iona l Dr), pHi, and( f eca l co' I orm

,'iroat ion". hoic 1P-A criteria were occasionally% exceeded l-y

cr.".trati' -r cff7 ne DDT, nidlrml, TICE, percury, and copper at

or ne,,r u ot f feeder streams to the lake. Water quality is

czl iohtl v imnproved away from the shores toward the midAle of the lake.

T!ho Fnvironmnental Control Commission has classified the south shore of

tieo lalhe as -Later qua) itv l imited' because of coliforn' and dissolvedi

oxycven violatfins. The' Urban areas of Kenner, MIetalrie, and New Orleans

ad taconr ro the lake p)uimp their urbann stormwater runoff into Lake Pont-

cha!rt rain and( s;tudios have indicated that severe violations of coliform

andA ssl eAoxygen co-rres;pondi with heavy rainfall 1* n addit ion, urb-an

area:; in !cfferson Parish discharge municipal waste Into stormwater

drci nag-e cnals thant eventually pump Into Lake Pointchartrain. Jefferson

Parish has proposed to construct, under an EPA facility coostrUct ton

grant,, pr-, ce, ruc tonal wastewater treatment far iIty that will have

aouwt ~1to t he !I ssiss ippi instead of tlt th st rmwater dra inage

cna. e I Ici.1 or Fe'ler') fuinds in the oranit p-roy'ramr has delayedl

'onqt rict ionl of therelf( i fai Ii ity'.

\3 )'!ioi'le tuirbid* water i- chairacteriqtic of the Louisiana

etr u~rit, ' . In thli wormy: mnths the water in Lake Pont chart ral n I.s

rela-t ivel cilea-r ;1nd the !zt('00h di1sc vol nec- ranceo From 10).0' nd .

fe-t . TirlIdi t levels of 1 .0 and 1 .5 feet were much more frequent ly

recorled duingo thie other -'ouths. The average ;eechl disc value was 3.R

feet . Dredging- operat ionis in Lake P'ontchartrain increas;e the turbidity

in tho immediate vicinity of the dreding, vess-el. This turbidity

dis ipatenwithin a r-ew hou1rs and does- not affect thev transparency of

the( w-iter witifjn.O,, atI of the d4redpe.
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A... Lake Rorone is classified for primary and secondary cont act

recreait ion and for the propagat ion of fish and wildlife. Water quality

dit. indicate that state and EPA water quality criteria are occasionally

exceeded by DO, p1, and total coliform.

A.3.71 . The IIINC is currently classified as "water qual ity limited" due

to frequent coliform violations. Urban st-rmwater runoff and vessel

wastes are primary sources of pollution in addition to the interchanpe

of flow with Lake Pontchartrain, the Gulf Intracoastal Waterway, and the

Mlississippi River.

A.3.72 . The IR-CO is classified for secondary contact recreation and

for the propagation of fish and wildlife. Because the MR-GO is in close

proximity to oyster leases in Lake Borgne and coliform counts frequently

exceed the state water quality criteria, this water body is classified

as "water quality limited." The EPA water quality criteria are

occasionally exceeded by mercury, copper, DDT, zinc, PCB and dieldrin

concentrations.

A.3.73. The Mississippi Sound is classified for recreation. The

general water quality is considered good; however, localized water

quality problems exist where the lower reaches of rivers enter the

sounds and the bays. The Biloxi Bay estuary is considered polluted from

a hacterial standpoint and is nutrient-enriched, reflecting the

consequences of heavy municipal and industrial development on a

relatively small body of water that is inadequately flushed hy the

tides. Although the hays are classified for shellfish harvesting, they

have been permanently closed because of the high coliform count.

A.3.74. On the Pascagoula-Escatawpa River system, the lower reaches are

classified for agricultural and industrial usage. The lower Escatawpa

River is polluted due to inadequately treated waste from the Moss Point
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indirstrial compleo. Fish inhabit the area only durinp part of the

winter nnd spring and fish kills sometimes occur as the seasons

change. The Pascagoula River Is moderately polluted, recefvinp the

unt reated wastes from stafood processing plants, a pet food proces-s in

plant, inrl two inadequate municipal sewage treatment plants. In

addition, wastes associated with the harbor facilities and shipbuilding

npr,it inns are discbarged in this area. The Vest Pascapoula River is of

relatively good quality with small localized problems resulting from

residential development. Bayou Casotte, classified for agricultural and

industrial usage, is polluted by a harbor, a refinery, a fertilizer

plant, and a chemical operation. ,tpaste discharfed into the bayou has

created temperature, bacteria, and pl problems.

T 101rOCTIC AL RESOTIRCES

ROTANTICAL

A.1.75. I';int lite in the study area is div'rse. Rottomland hardwood

and cv; re-s tupeloim forests and agricultural crops are found adjacent

t(, the natural levees of the 'ississippi River and its abandoned

courses. As the distance from the river increases, plant types range

from wooded swamps to fresh, intermediate, hrackisb, and saline

marshes. Alon, the ;lississippi Culf Coast, bottomland hardwoods, swamps

and marshes ire Found ad acent to the lower reaches of ma iar rivers and

bays entering the Mis:sissippi Sound. All common names of plants

mentioned in this appendix follow Montz (]Q75a, 197,b) and are listed in

Cection I of Appendix P, Natural Resources. All estimates of habitat

acreage provided' in this section are based on 107R conditions.

A. 3 .7. Marshes. The marshes are classifled as fresh, Intermediate,

rac~ih, rndl saline. The distribution of marsh types is shown o plate

A-5. FresO marsh ha : mean salinlty of I.() ppt and Is penerally



loc>it cd b-etween wooded swimps- in( intermec'iato mairs hs. Tn 1,ooisiana,

common vegetation In the fresh marsh. inclkides h-ulit onptle, water

hvi3c i th, nennywort , all inatorwed , sawgrass,- water hYsqop, royal1 fern,

rciidencane, cattail, and deerpea. Veg-etation typical nf the Mississippi

-,ma rshes inclu tdes blunt spikertish, squarestem spik-erucOh, softstemr

1ulrush, qwamp Ilily, Ilizard's tail, southern blue flag, three-corneredI

ora, pio'erelweed, wildrice, royal fern, and cutleaf mermaidweed, with

gufspiIkertish being the dominant plant species. There are 36,470 acres

of fresh marshes In the stutdy area, 12,97n in Louisiana and 3,500 In

Mlississippi.

A.1.77. Tntermediate marshes are located between fresh and brackish

marsh and have a mean salinity of 3.3 ppt. These marshes are

characterized by a diverse plant community composed of wiregrass,

cyperis, huiltongue, deerpea, roseau, smartweed, wild millet, three-

cornered grass, bullwhip, and sawprass. Intermediate marshes In

Mississippi contain homogeneous stands of rushes In higher areas while

deeper marshes often contain softstem bulrush. Other species include

black rush, pickereiweed, swamp lily, gulf spikerush, three-cornered

grass, huiltongue, and sawgrass. The study area contains 41,762 acres

of intermediate marshes, 25,377 in Louisiana and 16,385 in Mississippi.

A.3.78. Brackish marshes occur between the Intermediate and saline

marsh zones. Mean salinity in brackish marshes Is 8.1 ppt. Brackish

marshes are the most extensive In the study area. There are about

157,604 acres, 137,662 In Louisiana and 19,942 in Mississippi. The

marshes are dominated by wiregrass, with saltgrass, oysterprass, dwarf

spikertish, widgeongrass, hogcane, black rush, three-cornered grass, and

leafy threesquare also common. Brackish marshes in Mfississippf support

black rush, hopcane, wiregrass, marsh boltonia, sea- iavender, three-

cornered grass, saltmarsh morning glory, saltmarsh ]ythrum, and

bul itongue.
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A .3 .7). Averac;e sal i~ii tv inl tile --l ine Marshes Is 18.0 ppt. The study

area contalis R3,711 acres, 56,386 in Louisiana and 27,325 in

"lississippi. Saline marshes are generally located adjacent to larpe

I abs, hys nd the open gul f, as well as the leeward side of barrier

I rins . 1)vt nrg-rass Is the dominant sal ine marsh plant In Louisiana.

Iglaisswort, saitwort, black mangrove, and ,;alrt.rasp are also

;I I n MIissiqsippi, homogenous stands of nystorprass are bordered

i a of black ruish and may be interspersed with species such as

!1s1-1I aind th ree-cornered grass.

\..(.The marshes play a vital role in fish and wildlife

r t I f f v. Manrshes produce large amounts of organic detri tus that is

w~rreiinto adjacent water bodies. Detritus is a very important

r ;,Wt f the estuarine food web and is Important In maintaining the

IIr level of fishiery productivity. The role and importance of detritus

in the ost iu-rine (7ood web Is well documented by Parnell (1961) and Odum

et alI. (P-,7I). larshes and associated shallow water bodies are used by

va1riOiis ' F stageps of many eatuarine-dependent species that take

ad &'snt ii ( )!- the protect ion From predators, warmer temperatuires,

Inar.a11,e ta, -iintv repimes, and the rich dletrital food chain. Many

Oii~prtaint s port andI coi-mercial species depend on the shallow marsh areas

fn,' Io it( ny th1w AtIil ti i 'c roaker (lRngers , 19(79) , menhad en (S imoneAUX,

1017'), 1-rawn aind white shrimp (White and Boudreaux, 1977), and blue crab,

(",r', 1960o). Cnnner and Truesdale, (1973), demonstrated the value of

sv Iw "arsh haitat~i to juvenile brown and white shrimp, gulf menhaden,

tl7ni(roavr q-id ;aru, and sothe,(rn Flounder.

A.3.81 . The macsh also provides habitat for birds. Many birds nest and

spend their ent ire- 1 iv; in the masu. 'n irds, however, frequient

the area onlY for fond. Coastal 1,oulsila winters approximately~ 4

mil1 Io dn (ucks and r',ese(. For migratory hi rds, the marshes serve as

temporairy feuding stops. Mammals that live in the marsh include small
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rodents, rind fur, e,rers such as nutria, muskrats, otters, mink, and

r.1 ' oon. ,umerous reptiles and amphibians live within and are

Jpendent on the marsbh including snakes, turtles, lizards, and frogs.

The fresher marshes are the preferred habitat of the oncp endangered

A.1.8'. The marsh root system protects banks and heaches from

erosion. During hurricanes and storms when the marsh is inundated,

wvsI r:ivel I n- t rough or over the marsh are greatly reduced or

coi:ogletelv dissipated by the friction of the grass surfaces. This

frict fon:i! harrier alqo reduces the damapes to urban areas that would

otherwise be caused by waves.

A.3.83. When surface runoff flows through the marshes, the lap time

trom the upper hasin to the gulf is extended increasing the storage

capacity of the areas and moderating the salinities. Slowing the runoff

allows sediments to fall out. This sediment disposition offsets erosion

and subsidence and has historically resulted in land building.

A.3.b4. Marshes assimilate some chemical constituents that occur at

abnormal levels as a result of domestic and industrial discharges and

stormwater runoff. Without these marshes the assimilative capability of

the estuaries would he diminished and the possibility of contaminating

fish and wildlife would be Increased.

A.3.85. W'ooded Swamps. There are about 188,669 acres of wooded swamps

In the area, 155,507 in Louisiana and 33,162 in Mississippi. This

habitat type consists of semipermanently flooded, forested wetlands and

is generally found Inland from the fresh marshes. The largest acreape

of wooded swamp is In the western portion of the Lake Pontchartrain

Basin between the Mississippi River and the western shore of Lake

Pontchartrain. The Pearl River swamps are also extensive and

A-54



s~ta nt a I vn (It,1 -- ps a re I ,ctef
4 in the 'owpr pert iofl 1' ti

Pas cngonI i 71 1ve r v,;t eml.

A .*pfb . '1-T i it \ep et a t i on I n t he wo od e(1 swamp 1). n~ - udeiIr - nIi d rvpr ess,

I ,iuii Imapl E, Drummond , and green ash. (Ptla -r S p(e je. I nc IUd e

17 wip: i , mh, Ca rl r)1 a as-h, b-,lack gi m, blIa ck wi I11ow , wa #eor elIm, n- d

%-ire. *2t sh , rubs such as Vi rfginia willow, pal met o, hut tonhush,

Lm~er~in, x mvrtle, and titi. Dominant herh-aceois vegetatinn

in1cludes, alligatorweed, swamp lily, and lizard's tail. O~ther herlbaceons

planrts of theose swamps are spidcrll, sedges, sm,irtweed, cattail, water
1 -'Qsop, and ivater paspalum. Aquiatics that can be found In standing,

~,za'er lncliide Frophit, water hyacinth, duckweed, watermeal, and g reat

duickweed. Wooded swamps are productive fish and wildlife habitats and

serve, an important hydrologic function by storing and regulating the

flow of fresh water to marshes and estuaries seaward.

A.3.R7. P ttonmland Hardwood Forest. This haqbitat type Is foundl at

slightl ige elevations than wooded swamp along thle natural levees of

the Mfi-sii;itippl Pfve-r and the tloodplains of ether major rivers. Thiere

Are about 00,732 acres In the studyv area, 48,33P In Louisiana and 42,394

fn iqssIssippl. Seasonal flooding occurs over portions of these

foresqts.

A .1 .19. Common tree species in hottomland hardwood forests inclu~e

American elm, blaclk willow, cottonwood, sycamore, hackberry, water oak,

)\'-rr1iip oalt, reca biy, tiuttal I oak, I Ixe oak , green aIs!,, mayhaw, wa ter

locuist, sweetgum, honey locust, and some baldcypress. Shrubs, and vines

in1clude. nalmetto, deciduous holly, elderberry, waxmvrtle, eastern

hacrharis, rattan vine, ladles eardrops, greeobriar, trumpet creeper,

cro!ssvine(, Tnoson ivy, Virefnla creeper, marsh elder, r.-ttlebox, ainO

vairious svdrfQ and grasses. Bot tomland hardwoods are valuiable for

wildifeprodtioin.
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,.2 ea . ,;s Ods . Ext ensi ve beds of sutbmerped vepetat ion

(<e.iyrl,;a .eds occur in !isissippi Sound, especial ly on the leeward
Shin, Horn, jnI Petit Boi Islands. The primary plint species

-,';rsisng, these communities Include shoalgrass, turtlegrass,

mliitecras, and il pac (red and brown). Vidgeongrass is al? o reported

to he ,undant in the MTississippi Sound area (Eleuterius, 1973).

Seaclros inc seaweed beds in Mississippi Sound were reduced in size

follo wjing Hurricane Camille in 1961 (Eleuterius and Miller, 1976).

Vecetatfor IeclIne was probal-Iy related to hurricane-caused erosion and

sedf; ,entation followed by salinity declines resulting from prolonged

flo;!waer runoff.

A.3. 90. In the Loisiana portion of the study area, seagrass beds are

primarilyv limited to the leeward side of the Chandeleur Islands from

Sorth Point westward to Freemason and North Islands and south toward

Curlew Island (Burk and Associates, Inc., 1977). A brackish submerged

vegetation assemblape Is found in concentrations within the Lake

Pontchartrain Basin (Montz, 1975). The most abundant species are

wildcelery, wilgeonprass, and southern naiad. The greatest

concentration of these submerged plants is found in the shallow waters

near the northeastern shore of Lake Pontchartrain and is believed to he

approximately 2,000 acres in extent.

A.3.
0
1. Agricultural lands. Primary crops grown in the study area

Include sugarcane, soybeans, cotton, citrus, pecans, and truck crops.

Both prime and unique farmlands occur in the area. Pastureland is also

present. Although agricultural lands are of limited extent, they are

important to the inhabitants of the area because they provide high

quality fresh fruit and vegetables to the New Orleans SMSA.

A-56

S'



ZOOLOG ICAL

A.3.92. 'Vildlffe. Because of the diversity and area] extent of

Productivye habitat type-, the study area supports a wide variety of

w!Ildl ife !incltd !np pgame species, commercially important fuirlearers and

a9l1li-.-tors, tendangered species, and numerous nongpame specles- that are

OC I0 ! aI V MpOrtant .

A. -1 llinratory waterfowl are abundant in the marshes, b-ays, swamps,

aind qseasoni1l1 v flooded hot tomland hardwood forests. The greatest

concentr t ions Of dabbi ing ducks are in the fresh to intermediate

marshes and! 1include mallards, gadwlls, wigeons, mottled ducks, green-

wined eal ible-winged teal , pintail1s, and shovelers. These species

are ponerally less albundant in the more saline marshes. Diving ducks

ar. in st common in the bays;, sounds, and. larger m-arsh ponds and lakes.

Lakes Pontchartrain and Maurepas winter an estimated 500,001) lesser

scaurp fTarv'r aind Plupa s, I q71) . Large roncentrat ions of this species

,an also )-c found in Lake Borgne. According to Belirose (1976), the

coast a ' arI etween 'lobile Bayv and Lou is iana winters an add itilonal

17,0 2cse caup. Be I Irose ailso reported that the submerged grass

hecl of tbe (7handel eur TIlands wii utur an estimated 2(),00(0 redhead ducks

,in n ui I Iv. Rinp-necke'l ducks are common In the fresh marshes and wooded

s4msOF thp -irean Pter djiv ducks Include canvaqfbacks , red-

5 rrstdmemo asners, 1hoodted mercansers, greater scaup, buffleheads,

,aId sq aws , rud I'.' due -~ ;, ini common ,o ide neyes.

A.1.94. llarerfowl that neszt In the area include mottled ducks, wood

d uct<s, a-nd4 po ssl 1y hoodeod me ra users. The mo t tledi dtjr noqts In the

coastal marshes, primarily in) the Pearl Piyer delta and St. Bernard

"a ris-,h ma rs hes . ilond 4urctq commonly nest in the wooded swampi-s andI

sean-onally flooded b-ottomland hardwood forests. Migrants from other

reoc also winte-r In these haitats.
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iioo ranw ,eese ;ire t le on! vex that winter in the area in

.t1 ilant inhmbers , pr mar i ly in the hrakI-h ma rshs and scmetimes

h, t r r ior isl ands. ilarvest re,r, Indicate that the dark color

!".A4t 'If th Is apec le:4, formerly cal led the blue goose, is more common I n

the i roa t h:a n thIe I i). ht phase.

.ine r il nri clapper rail nest anr winter In t ,e coastal

7,arhies wh ile the Virginia rail and soara rail are winter residents. The

Anerican root, a popular ,ame bird with some waterfowI hunters, is

pria.rilv a winter resident of the fresh to brackish marshes. Scattered

hreedinn of khis species in the freshwater marshes of the area also

occurs.

A.3.97. The common snipe winters in the fresh to brackish marshes and

wet agricultural lands while the American woodcock occurs primarily in

seasonally floode, hottomlands and fields. Resident mourning dove

populations are present, but winter populations are much greater due to

the influx of migrants from more northerly latitudes. Nesting occurs in

a variety of habitats such as orchards, forest edges, fence rows, and

riparian vegetation along small streams and drainage canals, church-

yards, and other areas. Wintering dove populations feed heavily on

a;gricultural lands supporting such crops as corn, rice, and soybeans.

Some doves occur In association with the coastal marshes and forested

wetlands. Bobwhite are primarily associated with areas where

agricultural lands and forest edges are interspersed. The wild turkey

is present In the hottomland hardwood and pine forests along the north

shores of Lakes Pontchartrain and Maurepas, in portions of the

.lisslssippl coastal plain, and in the PParl River bottomlands and

swamps. Hunters expended an estimated 149,700 man-days of bunting game

birds in 1978.
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30P, s aafa Tir- Iai shr is are almrtdant i 1i r I, fre??. a lflip

hirds occur in the forest ed wet lands and marshe- and on harrier

is Iands,,. !Seahirds are primarily asSociatOd with the 1)rackish-to-;" r

open waters of the area but also range into the marshes- and harrier

nosfor feed log and nesting. (risown wadh inc hf rds incile oreoat Hlue

herCoT, x'oI low-crowned night heron, hlack-crewoecd night heron, ra

carf- t lo e eIrft , snlowy egret, reddish el ro, s'Siti- t icd h IMa'

vi, ft "I jbjc* I-ahir ds inc Ilideo t he br own pe Ii i n, Whi tte O peiCanT, r in F-I

bil d I f,,I! I herr- ig gu II, 1 Lipughiing gu I I1, gu I I -i 11ed teor n, Fors to.r' s

t frn, common'T' tern, black tern, least tern, sandwich tern, Casplan tern,

roya ten, nd Hack skimme r. The locat ion nF recent 1 c activye seah-i rd

and( waldien hirct nestinog concentrat ions are s hes'r in table In of theo

F itlO' '1 nni 'pg Aid Pe nort ott thlis RtMIdY Mil I'Shfio irdiJune 1"0.O

The a rs , arr er s lands, and ma inland beaches alFo provide hahitat

t Wa,'ras s;pec ies of shiorebirds such As black-neclhed stilt, American

ovstercatcher, -111deer, black-bellied plover, willet, greater

\'elln~viecs, !baser vellnwlegs , snnorlino~s, and v-irfoufn other small7

q;1a) Ipi I, T- 0ccL~ novrga:e marsh hrsin( h ide thc marshi hawk, long-

il wren, II bo ,e 'in P t i1sha(r, re d-w inged rl (Ilr, h oat- ta ilIed

r:, "11. f ta id e ";pair r ow lhe hot t ettland hliardx.ond fores!:ts and

e'onicd's-mp s;Iigorr n~iir'lere :irnfame hi rdls such, as l-lue ac cardlinal,

tufted t i rmosr , I;inpi ki te, bairred owl, warhiers, vireos, wrens,

hme et, aid~ ,7noolpeck-ers.

1.00. The whilte-taled deer, the nrimairy hip. game rmmmal in the stuidv

a rea , Is chief lv associated( with the wooded swamps and hot tomlanc! hard-

iiomd forestrs. ihiwev r , clg icn eer popuit tions dIo occur in Fresh

I~ brack ih marstasq, oe poi 01ly when higher ground Is located nearby.

I nn~f. ",-n-ill carte mamma 1s Incl Iude v ean ,t frn o ttronta ilI, swamp rai It,

pgray stirirrel , fox e. ire and raccoeu7i. All of these species- are

purue haport- lmt
iiors , who expendl '11o,cOPO 7man1-days o" bunt "'Ie ;I year.
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1.~~, m'- t' re-!t It.1 00t it., it Iv i, i:m 10 so <-3 i~i~t ')r

( 1" ri c 115 'V 0. I l t5, -:P] forest

yw vP h'n ro t h 'm'c-- l '?

W :1r, H' i t i s , Ii v f J'i In ht- r w ded

C et S fl n eU to 1ro o: 3 r "he's an1'(

- 1,-e eok 1 rn-n th '1.IildI ollri 1 1 nnd s,

iwt i-c nd! t:)'. sq i rrel 1 ccc olr In the woodled sa.o- '''-

h., -:-1 md kiwo)od f ores t S. The fo OX S(ILl rre Ii as -o i s f mind i n thfe

1 tenrt ml ye -or1ice hii rdwood fo res t- that: border the northern edg' ,es of

i sridv air e a.

Q . ", (--i P r Ifii IlIv Import inot furbea re rs i ocIid e nut ri a, muskralt

i II I- ' r -r ott'r , raccoon, st.ri ped skunk, bobcat , beaver , and

p, 1 ti \ tioiipli mit r na ; mn m u Skra it a re fr e que0ntl r p )r e e n t: i n

Il % I - iij),d biT( t tlcm] nd hardwood forests and wooded swamps, th1e\

Kiti rf
t n rn the icoastnl marshes. Niitria reach peak, populations

fint fresl mirs~hes Wh lt mus;k rat: are most abundant In brackish marshes

where, Iiosh icr-'wt h5 of three-cornered grass are Present. 'link are most

ci-nrn) !in the forested wetlands. Tbhis species is also common ill thle

0n1ta I marS I.es , decreas ing in abundance wIt h Inc reas inp sal'In ityv

levels. The river otter is found in association with forested wetlands.

;ioop, t ronms, ati~ In the coastal marshes. The raccoon is common

Ll rotl-hloot nost wooded and marsh habitats and the barr ier islands. Thle

o )0IoS 11:, bob1Cait, andi beaver are primarily associated with the bottomiand

haird(Iwo! forestS and wooded swamps. Table A-3-1 0 show-, fur catch and

cal in by Laib itat tvpie for coastal Louisilana. Table A-3-11I shows the

est imato -tiainual fuir catch per 1 ,00l acres of coastal marsh by marsh

tyvpe for mukanutria, mink, raccoon, and river otter inl the

iii n ons t a] marshes. Si mila0r f igores are unavail]able for thle

lsi,ssf1ppl S;oind marshes.
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. .i Fe p iriacv rcra of the recreat lonal resources are residents

o t ,lisiaa and suthern Mississippi. The 1979-1980 survey

,', uvte 1 V. tle Dau iapi epartment of uilture, Recreation, and

ri, ',ivision of Outdoor Recreation, Office of Program Development,

i'dld,'Atn t'lar cn a state wide average, 81.7 percent of boat fishing

a, L it a, 8.6 percent of the small game hunting activity occurs

wit ifn " 1miles of ti~e participant's residence. In Mississippi,

t,.l utng data indicates similar user trends.

A..13. :-,creaLinnal lands and 'acilities In the study area are

I ategorized by tio as private, public, or commercial. Commercial

ftici1 ittles zerve the public on a fee basis. Public facilities include

-at lati, c'ia ramps, small marinas, and local parks and campgrounds.

Tihere ire q.erail Federal wildlife refuges in the area with a total of

.1.,333 ;! -. , -Nad several state wildlife management areas with a total

o7 2111,045 ;-cres. A sumriary of existing recreational facilities In the

study area is shc,wa i a table A-3-13.

A.3.1?2. Although there is a great potential for recreation in the

study area, several limiting factors have prevented coastal Louisiana's

recreational potential from being fully realized. Access to many areas

suitable far rectreat ion is Inadequate. The coastal Louisiana wetlands

follow the shoreline and extend up to 90 miles inland making land access

to recreation ditficult and dictating access by water. The number of

available boat ramps is not adequate to meet the demand of potential

users. Many existing facilities are not developed to their full

potential and are often concentrated In areas where road access is

limited. Many coastal wetlands are privately owned and public use as

well as access to other wetlands and shores is prohibited.

A.3.L33. Other limiting factors that affect recreational use include

the competition between commercial and recreational Interests for the
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boating and a winter base for waterfowl hunting and trapping. These

camps are usually seasonally occupied and may be accessible only by

water, Recreational fishing is by far the most significant and heavily

pursued activity in the area. In the 1981-82 season, 119,992 resident

sport fishing licenses were issued. The fact that most fishing is by

boat is reflected in the 98,476 boat registrations issued in the study

area during the 19RI-82 period. Along the Louislana-Mississippl coasts

there are 600 species of fish associated with the estuarine or marine

environment. To take advantage of fIsh clustering around the offshore

oil platforms, 45 to 50 charter boats ferry saltwater anglers to these

sites.

A.3.128. In Mississippi, saltwater fishing activities dominate other

recreational activities such as freshwater fishing, boating, and water

skiing. The Mississippi Sound attracts sport fish and the good

saltwater fishing attracts sport fishermen. To take advantage of the

excellent sport fishing available off the Mississippi coast, 36 charter

boats are in business. These vessels are docked at Gulfport, Biloxi,

Ocean Springs, and Cautier. Along the gulf coast, gfgging flounder at

night in shallow water along the beach is a favorite sport for those who

visit the Mississippi beacheq.

A.3.120. Hunting activities are as varied as fishing activities. Small

game hunting is the most prevalent because a wider range of species and

dependent habitat types are available. Big game hunting occurs only In

the freshwater habitats and Is not as intensive as 1,i the more

productive habitats such as bottomland hardwoods. Waterfowl hunting Is

the most well-known hunting activity in the area although the demand Is

lower than for other hunting activities. For the 1981-1982 hunting

season, 81,222 resident small game licenses and 39,245 resident big game

licenses were issued in the study area.
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1A..I5. Another Important shellfish resource Is the Rangla clam,

Ranclna cuneata. Fossil deposits of the shells of this species as well

as lar er 11ve specimens are harvested at a rate of 5 million cubic

yards annually from Lakes Maurepas and Pontchartrain (Tarver and Dugas,

1973). Clam shells are used in the manufacture of concrete, glass,

industrial chemicals, wallboard, and agricultural lime, in chicken and

cattlo feed, In road construction, to provide support for oil and gas

exploration and production platforms, and as cultch material for oyster

reef establishment.

RECREATION RESOURCES

A.3.126. Major recreational activities in the study area include

fishing, hunting, boating, swimming, crabbing, shrimping, and camping.

Fcr millions of Louisiana residents and out-of-state tourists, the area

Is a focal point for recreational activities. The study area is blessed

with numerous lakes, bayous, bays, swamps and marshes that provide an

excellent environment for a wide range of recreational opportunities.

A.3.12 7 . The estuarine environment supports an estimated 2,125,00 man-

days of recreational activity worth 10 million annually. Louisiana's

coastal marshes provide outdoor enthusiasts with year-round recreational

opportunities. In the fall and winter season, hunters, trappers, and

fishermen harvest ducks, muskrat, nutria, alligator, and numerous fresh

and saltwater fish. Spring is the season to shrimp, crab, and fish for

spotted seatrout, largemouth bass, and other finfish species. Because

of limited access to the coastal area, most fishing is by boat. In

areas that are close to urban centers and suitable for fishing, bank

fishing usually occurs. Several recreational centers have evolved that

fishermen use Intentively including Chef Menteur, Little Woods, North

Shore, and Spanish Fort. Thousands of camps have been constructed in

the marsh to provide sportsmen with a summer site for fishing and
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TABLE A-3-12

OYSTER REEFS WITHIN THE MISSISSIPPI SOUND
AND ADJACENT STUDY AREA

Reef approved for Reef perma-
Location Size (acres) shellfish harvesting nently closed

Dauphin Island Bay 9 X

Peavy Island 22 X

Cedar Point 8 7 0 L/ X

Heron Bay 145 X

Middle Bay 5 X

Point au Chenes 10 X

Bangs Lake 20 X

West Pascagoula Bay 540 X

Graveline Bayou 5 X

Deer Island 4 X

Ocean Springs 180 X

Biloxi Bay 350 X

Pass Christian 7,680 X

St. Louis Bay 250 X

Point St. Joe 740 X

TOTAL 10,830

Long Beach Tonging /  
3/

Reef

Waveland Tonging 2 /  
3/

Reef

St. Stanislas2 /
3

Tonging Reef /

Source: Gulf Coast Research Lab (1973) Mississippi Sound and Adjacent
Areas Dredged Material Disposal Study (Stage 1) Reconnaissance Reports,
Appendix A, Resource Inventory, March 1979.

k/Over half of the reef is within Mobile Bay with an additional 870

acres occuring within Mississippi Sound.

2 /Deegan, personal communication

I/Being established
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tlie junction of Mississippi Sound and Mobile Bay. TI-e bayous that empty

into the sound also support the growth of oysters.

A.3.123. Until the mid-1900's, natural reefs supplied an abundance of

oysters for Mississippi. However, pollution and siltation resulting

from man's activities and overharvesting led to poor, fluctuating

catches during the 19 4 0's and 1950's. Active management of oyster

resources has increased the reliability of the fisheries. The

Mississippi Marine Commission reports that between 1880 and 1940 the

average oyster production for the Mississippi Sound was 4,117,108

pounds. However, as a result of oyster overharvesting, pollution, and

the widespreid damage caused by the oyster drill, production dropped to

an average of 633,909 pounds between 1941 and 1959. In 1960, the State

of Mississippi began actively managing the oyster resource. As a

result, the annual landings for 1960 to 1969 averaged 2,731,157

pounds. In 1969 Hurricane Camille destroyed many of the oysters and

oyster landings dropped to 415,000 pounds in 1970. Oyster harvesting is

steadily increasing, however, as indicated by a harvest of 1,386,000

pounds in 1977 (May, 1971).

A.3.124. Due to the lack of suitable water bottoms, only a small

percentage of oyster-producing areas are leased in Mississippi. The

Mississippi Department of Conservation has Issued about 40 leases;

however, only about five or six leases are currently active.

Individuals are presently attempting to develop oyster beds within

Mississippi Sound. However, this is a recent practice on the private

reefs so present production is very small compared to oysters harvested

on public reefs. Information on oyster reefs in the sound is presented

in table A-3-12.
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second in total poundage for that period with average annual reported

landings of over 27.9 million pounds. Shrimp led all species in value

of catch, worth nearly $31.0 million (dockside) annually foi the

period. Other species in order of decreasing economic importance by

total value of inshore landings include menhaden, American oyster, blue

crab, spotted seatrout, and red drum. Offshore commercial landings for

the Chandeleur and Mississippi Sound areas are believed to depend

heavily on the nursery grounds in the study area for their production.

A.3.121. The oyster is the only commercially Important edible mollusk

in the study area. In Louisiana, oyster-producing areas are divided

into private leases harvested by Individual oyster fishermen and oyster

seed reefs that are available to the public. Private leases in the

study area total about 51,000 acres. Because favorable salinity levels

are decreasing, only an estimated 20 percent of these leases are

productive. There are approximately 250,000 acres of public oyster seed

grounds located along the fringes of the St. Bernard marshes. Of the

250,000 acres, only an estimated 12,000 acres have sultable substrate

for oyster production. The approximate locations of public oyster reefs

and private oyster leases are shown In plate A-6. In recent years,

oyster production has decreased 60 to 80 percent In this area as a

result of increased salinity. Seed grounds are the limiting factor in

oyster production in Louisiana. About 70 to 80 percent of all oysters

produced in Louisiana have their origin on the state seed grounds.

Oyster fishermen usually enter the seed grounds during September,

October, and November to dredge for the small seed oysters (I to 3

inches In diameter). The seed oysters are then transferred to leased

water bottoms until they grow to a size suitable for market.

A.3.122. Approximately 10,830 acres of established oyster reefs are

within the Mississippi Sound. The largest reefs are in the western

portion of the sound near Pass Christian and in the eastern portion at
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A.3.118. Freshwater sport fishing is generally limited to the fresh-to-

slightly-brackish reaches of coastal rivers, and to freshwater lakes and

ponds. Primary species harvested include largemouth bass, spotted bass,

yellow bass, black crappie, white crappie, bluegill, spotted sunfish,

redear sunfish, warmouth, channel catfish, flatbead catfish, and blue

catfish. Important commercial fishes include blue catfish, channel

catfish, flathead catfish, yellow bullhead, bowfin, carp, gars, and

buffaloes.

A.3.119. According to the "1975 National Survey of Hunting, Fishing,

and Wildlife-Associated Recreation" (National Analysts, Undated),

approximately 192,000 persons spent nearly 5.4 million days partici-

pating in saltwater fishing in Mississippi in 1975. That survey also

indicated that surf and shore fishing for saltwater species was most

popular followed by pier, jetty, and bridge fishing, deep sea fishing,

fishing in hays, sounds, and coast areas by boat, and fishing in

brackish rivers, streams, and marshes. However, the standard error of

the sample used to estimate the above distribution was sufficient to

question the utility of these findings. The magnitude of saltwater

fishing in Mississippi In 1q75 was estimated b; the Mississippi Park

Commission (1977) at 3.78 million man-days. An analysis of saltwater

angling in Biloxi Bay was conducted by Mcllwain (1978) during the period

May 1972 through February 1974. This analysis revealed that 96,175

fishermen harvested 704,934 ponds of fish di:ring the study period. The

most important species taken in terms of total poundage were spotted

seatrout, Atlantic croaker, sand seatrout, and sea catfish.

A.3.120. Estuarine and marine commercial fishery resources are also of

great economic importance to the study area. Menhaden dominate the

commercial inshore harvest with an average annual reported harvest of

51.8 million pounds recorded for the period of 1963-78. Shrimp rank
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mnerate salinfty portions of the area only as nursery areas during

their early life stages and move to more saline waters as they mature.

A.3.116. Sport fishing in the area is significant and diverse. The area

supports approximately 1,822,800 man-days of fresh and salt water boat-

fishing. Several generalizations can he made from prior observations

and surveys. Much bank fishing occurs along jetties, seawalls,

bulkheads, bridges, breakwaters, piers, and canal and bayou banks in the

Lake Pontchartrain area, especially along the south shore of the lake in

the New Orleans area. Fishing from small to medium-sized boats,

primarily outboard powered, is common in the numerous bays, canals,

bayous, and other relatively shallow inland waters of the St. Bernard

sub-delta and the Pearl River delta. The numerous low-crest weirs

across tidal watercourses on the Biloxi Wildlife Management Area serve

to attract sportfishes and facilitate harvest by anglers. Sport fishes

are also frequently taken in large numbers in and near large tidal

passes such as Chef Menteur Pass and the Rigolets, and near the IHNC at

Lake Pontchartrain in New Orleans. Offshore oil and gas production

platforms also attract large numbers of fish such as spotted seatrout,

Atlantic croaker, sand seatrout, king mackerel, Spanish mackerel, cobia,

bluefish, greater amberjack, spadefish, and red snapper. Anglers

heavily fish many of these rigs. Oyster reefs also attract numerous

sport fishes such as red drum, Atlantic croaker, spotted seatrout, black

drum, and sheepshead. Several artificial reefs have been established in

Mississippi Sound in an effort to provide increased sport fishing

opportunities.

A.3.117. The surf zone and seagrass beds associated with the Chandeleur

Islands and the barrier islands bordering Mississippi Sound also provide

quality sport fishing. Species commonly taken include red drum, spotted

seatrout, sand seatrout, gulf kingfish, southern flounder, and Spanish

mackerel.
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oqufio ,ncephaiItIs, California encephal itis, and Venezuelan equine

enccjhalitis. The various strains of viral encephalitis are

periodically found in native wildlife populations that serve as

reservoirs for viral inoculum. Increased mosquito population densities

cot'od enhance the rate of disease transmission if local outbreaks occur.

A.3.L14. Fisheries. The diversity of fresh to saline aquatic habitat

supports a wide range of finfish and shellfish resources. The fishery

resources include freshwater species that primarily use the fresh and

int ermediate areas, and rarine species that primarily use the brackish

and sallne areas. Many marine species also use the lower salinity areas

as nursery habitat during their juvenile stage of development. The

majoriv of the important finfish and shellfish species are estuarine-

dependent, using the estuarine areas during certain periods of their

life cycle. These species generally spawn offshore in high salinity,

torperature stable waters. For most species, spawning is protracted but
,

each species has peak spawning periods. After the eggs hatch, the

organisms pass through a series of larval stages. The larval and

postlarval stages migrate into the fertile lower-salinity estuarine

areas under the influence of tides and currents. The juveniles grow

very rapidly during the spring and summer months, taking advantage of

warmer temperatures, protection from predators, and the rich detrital

food chain. The organisms generally begin to migrate offshore with the

onset of cooler weather.

A.3.115. The sport and commercial fisherv resources of the study area

are primarily estuarlne/marine and are of great economic and

recreational Importance. Because of the large quantity of tidal

marshes, submerged grass beds, and shallow estuarine waters, this region

provides prime habitat for a variety of estuarine fInfIsh and

shellfish. Some of the species involved, such as the American oyster,

are year-round residents. However, many species utilize the low-to-
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A.3.112. The American alliator remains nn the US Department of the

Interior's list of endangered species in Mississippi and Alabama.

However, allipators found in the Louisiana pnrt ion of the studv are.a :ire

now classified as "threatened" under the Similarity of Appearance ,-lause

of the Endangered Species Act of 1973 (Federal Register, June 25,

1979,. This reclassification allows for controlted alligator huntiig.

In 100, harvest of alligators In Louisiana was valued at approximatelv

$2 million. Potential harvest in the Louisiana portion of the study

area is l,n23 alligators. The annual net value of these alligators is

approximately $157,000 for their meat and hides.

A.3.113. Terrestrial invertebrates are numerous and diverse throughout

the study area. A variety of insects and other arthropods, land snails,

nematodes and other worms, and terrestrial protozoans abound and are

important constituents of the terrestrial food web. Insects are the

most notable for their vector potential. Vectors are species that

transmit disease organisms that affect higher animals, including man, or

that affect man's comfort, mental composure, and economic welfare.

Mosquitoes are the most important of these insects In the area although

other groups, such as deerfl ies, horseflies, and biting midges are also

considered vectors. !!abitat alteration by such activities as disposal

of hydraulically dredged material has the potential to Increase the

breeding habitat for such species as Aedes sollicitans (the salt-marsh

mosquito) and Culex salinarius. The former requires temporary water

areas while the latter requires permanent water bodies. Aedes

sollicitans normally breeds alonp the peripherv of swamps and marshes

that, along with fluctuating water levels, provide habitat suitable for

egg and larval development. Suitable habitat also occurs in partially

dewatered areas with cracked surfaces. As the areas dry out, the adult

mosquitoes lay their eggs in the cracks. Rainwater and water

temperatures provide the necessary stimuli for hatchinp. Aedes

sollicitang is a known vector for eastern equine encephalitis, western
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arctic peregrine falcon, red cockaded woodpeclker, and Mississippi

sandhill crane. The bald eagle is found in the marshes, lakes, and

swamps From early fall to late spring. Recently active nests have been

confirmed near Uhite Kitchen in St. Tammany Parish, Louisiana. The

brown pelican feeds In the shallow waters adjacent to the harrier

islands. Recent attempts to reestablish a nesting colony of this

species on the Chandeleur Islands have met with limited success. The

arctic peregrine falcon is an occasional visitor to the area marshes and

barrier islands. The red cockaded woodpecker Is found in mature pine

stands of adjacent uplands.

A.3.10). The entire population of the Mississippi sandhill cranes is

limited to 40 to 50 individuals located in the coastal savannas of

Jackson County, M4ississippi. Much of the critical habitat used by these

birds is now protected as part of the Mississippi Sandhill Crane

National , ildlife Refuge established in 1074.

A.3.110. Other endangered birds of doubtful occurrence include

Bachman's warbler, Eskimo curlew, and ivory-billed woodpecker. None of

these species have been confirmed in the study area in recent years.

The only endangered land mammal that may occur In the forested

bottomlands and wooded swamps is the Florida panther. Although recent

sightings have been reported in both the Louisiana and Mississippi

portions of the study area, few, If any, have been confirmed.

A.3.111. Endangered marine mammals that may occur In the waters of the

study area include the blue whale, finback whale, humpback whale, sei

whale, and sperm whale. A West Indian manatee was recently coptured In

the Gulfport Small Craft Harbor at Gulfport, Mississippi, and relocated

to Florida by the IJSFWS.
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A\.3.1fl4. '1n0.a4e mammals are also numerous in the area. The rice rat

Is common in the marshes. Typical nongame mammals In the forested

portions of the area Include eastern wood rat, white-footed mouse,

short-tailed shrew, and nine-banded armadillo. The Atlantic bottlencse

dolphin is the most common marine mammal In the open waters of the study

area, found primarily in the bays, sounds, and tidal passes.

A.3.1A0. Amphibians are generally restricted to the freshwater marshes,

ponds, stream and lake margins, and forested wetlands of the study

aren. The 1hullfrog and pig frog are important from a commercial and

sporting standpoint. Other representative amphibians include lesser

siren, gulf coast toad, oak toad, Fowler's toad, green treefog, cricket

frog, and bronze frog.

A..n6. Commercially-important reptiles in the marshes and swamps

Include the American alligator, common snapping turtle, alligator

snapping turtle, smooth softshell turtle, spiny softshell turtle, and

diamondbac, terrapin. Other reptiles common in these habitats include

red-earced ortle, stinkpot, green anole, broadheaded -lInk, diamondback

water snake, banded water snake, gulf salt marsh snake, and western

cottonmouth. Of these, only the gulf salt marsh snake and diamondback

terrapin are common in the brackish to saline marshes.

A.3.ln7. Sea turtles occur in the saline waters in or adjacent to the

project area and Include the threatened loggerhead and green sea

turtles. The endangered ridley, bawksbill, and leatherback sea turtles

are also found in or adjacent to the area. The Atlantic loggerhead is

reported to nest on the Chandeleur Islands (Burf and Associates, Inc.,

Undated).

A.3.lmf. Several other endangered species are found in the area.

Endangered birds known to octur include the bald eagle, brown pelican,
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TA' I' A A-1- 0

FOR CA1 ii A A VALIH BY HABITAT TYP:1 FOP C A

Hlabitat Type
Species F~~~~~~~~~~~~resb-It ermed lateaal BrcJaacl aleai I *. wn

Musk rat

Aver cage ca ;h /ac ri- 0. i, OS/24 .1, rl 7 0 0 .a

Vale.. elr $5.4 3 S55.4 3 1I~'

Nut rvIa

Averace carch ancre 03051 0.00(4 ins IcprIf loin, ot). c

Valu 'pl $7.3 9 s7 .3' 7. 10
Val Iue /acre 52 . 4 71 00019'pf~ IsicciF Icant '~

Acoraseereg e('.014zi (.0011 isii'a' 0 0

VA lie/per I$t13 .67 73.6 7- ''

Value 'acre $.00'1.2 insnqI ffricat o. 30

Average carch/acre n. no5os:i O*000 rs In f Iet
ta 1 ue, per $t44 .55 544 .5 5 4 5'

Val uo /a cr e $). 0223 /2. nop in. ,'.Sia,

Raecc oo

Aver,,ee carob/acre '.oo''at tOO7AP In, 15," 1 1ls n. lp-L-

ValI ,e ,pelIr $11 .46 $1 1 .4f, 1 ~11
Va I V' lacr $o0.1(( n.061 1' f lv" to I lInt I

TotalI

Average oat et'/acre 0.497) 01.1 110 n0.02 pi .970I

Gr'oss value/aco , $3.r5743 $1.210'10(1
"or 1a!,e /Ic rc.- $2.6-f07 5,c' pl,5o-o

Average carobi per acre-, uinless otherwise noted, from Palmisane 1933

l
1

Represents mean of fresh and intermediate marsh average lharvostr/acre reporredi by Pal ml ~ano (
7  

3

cu~o-lat ed as.? 
2

pc roost of brackish marsh average barvo st/acre repor-ted byv Pair.Isane (1Q1

-CaI cii I at ed as a percent agej of f resh marsh average iharces t /ac re reported by PAl 1 i sain( l1'*ha"
on a1 conparisos of thle two habi t at t ypes by N Ichol1s and Cart(l1973.

J'pas-i on 1 976-RI runn ing average of pirIces receifved by the t rapper, expressedi In 16'8 1 doll Iars

lrrg , h Coos?;mer Price Indem for hides, skins, leather and related prodcIIts. Base pr Ice dat a
romple' by1 Loeisiana Department of Wildlife and Fisheries.

-Represe' one-balIf of the comb insal masximum producrtion for f ;h and lot ermedilate mrsir~ tones
reorted t- Paimisano (1973).

-1 Represo ' n' ha If The msas baum value reported by Pal misaso (1()7 33.

- ased en barest p- leered by N ihiois and Chabreck (1973).

- 'at~ of haIrvest 3'ar " per ,'nt of gross value; net value e~jnls gross cal,,e iitis cost ol

iharv-st.



TABLE A-3-13

EXISTING OUTDOOR RECREATIONAL FACILITIES INVENTORY

Boat
Proprietorship Launching Lanes Other Amenities

Federal 4 78,550 acres,
10.5 miles of trails, picnick-

ing, camping, fishing

State 28 104,320 acres,

trails, hunting, camping,

fishing, seashore recreation,

picnicking

Farish 52 Fishing, camping, picnicking,

boating, waterskling, sr'-'ic

vistas

County 2 Small craft harbors

Local 60 Fishing, marina

Commercial 52 Restaurants, fishing, camping,

picnicking, trails, swimming,
boat hoists

Total 198
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siae resotrces. Since land access is limited by the physical

environment, areas that could be used for recreation must vie with

Industrial and residential uses. The competition often results in

congested strip development that aggravates the problem of accessibility

for recreationists.

CULTURAL RESOURCES

A.3.134. The study area has a rich cultural heritage, a result of the

diversity and abundance of natural resources and the strategic

importance of Mississippi River trade and commerce. Historical

settlement on the Mississippi Gulf Coast and the Mississippi River banks

has been intensive since the early 1
7 00's.

A.3.135. Numerous archeological sites have been identified. The sites

include early settlements, prehistoric earth and shell middens, forts,

historic shipwrecks, and structures. These resources date back to the

earliest exploration and settlement and represent the various stages in

the area's history.

A.3.136. The National Register of Historic Places as published in

Federal Registers dated 6 February 1977 and annual and weekly

supplements through 17 May 1983 was consulted and the historic

properties noted. In the Louisiana portion of the study area, 18

properties have been listed in the Register. However, eight of these

properties are located on the Mississippi River's natural levee and are

outside of the affected project area.

A.3.137. There are 25 properties listed in the three Mississippi

counties which comprise the Mississippi portion of the study area.
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A.3.138. Over 290 recorded archeological ,;tes are located in the

Louisiana portion of the study area. In addition, 255 arcbeological

sites are recorded in Hancock, Harrison, and Jackson Counties of

Mississippi. The most common archeological sites are earth and shell

middens. Middens are concentrations of various types of refuse built up

over a period of years. They represent the garbage of the prehistoric

occupants of the site, and thus provide Information on subsistence,

diet, and technology. The predominant components of these middens are

the shells of two species of shellfish: oyster and Rangla cuneata.
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Section 4. FUTURE CONDITIONS

A.4.1. The most probable future conditions If no Federal action is

taken are determined by projecting conditions that will prevail in the

area over the planning period 1980 to 2040. The conditions described

are based on available information.

HUMAN RESOURCES AND ECONOMY

A.4.2. Population in the study area is expected to increase from

1,767,540 in 1980 to 2,676,300 in 2040. The population projections are

shown in table A-4-1. The classic pattern of regional urbanization Is

expected to continue with the population concentrating around the large

urban areas. As the trend continues through the projection period, the

parishes and areas adjacent to urban areas will become more densely

settled. The only foreseeable constraint on this trend would be if the

developable lands are exhausted.

A.4.3. The New Orleans SMSA will maintain a significant share of the

study area population in the future. The SMSA is expected to account

for 65 percent of the total population. In the Louisiana portion of the

study area, St. Charles Parish is expected to experience the largest

growth (67 percent), while St. John the Baptist Parish will grow by 61

percent. The growth is directly associated with improved transportation

facilities between New Orleans and the outer parishes and lower land

prices in the parishes. In Mississippi, Harrison and Hancock Counties

are expected to have a combined population increase of 52 percent.

These counties account for 10.3 percent of the study area population and

this share is expected to remain constant through the study period. In

the Mississippi portion of the study area the population in 1980 was

300,217 and is expected to increase to 522,500 by 2040.
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A... Per capita income in the area is expected to increase during the

study period. in 2040, New Orleans SMSA is estimated to have the

1,ighest per capita income of $21,800. The next highest per capita

incore is expected to occur in tire Baton Rouge SMSA and .ackson County,

$21,700 and $1.,(0O, respectively. The national per capita income is

expected to Increase from $5,227 in 1978 to $18,100 in 2040. Per capita

income projections are shown in table A-4-2.

A.4.5. Economic growth in the area is primarily due to the availability

of natural resources: oil and gas, waterways for transportation,

commercial fisheries and wildlife, climate, and water-oriented

recreation activities. Projected employment is shown in table A-4-1.

Assuming only minor changes in the current industrial employment trends,

increases in services, trade, and manufacturing in the New Orleans area

are projected while mineral production employment would decline. A

similar pattern is projected for the Biloxi-Gulfport area. Marine

constrction and other manufacturing industries are projected to remain

a primary source of employment in the Pascagoula-Moss Point area. The

manufacture of durable goods is expected to account for about one-half

of total employment In that area by the year 2040.

A.4.6. Over the period 1940-1980, the number of part-time commercial

fishermen increased fairly steadily. In view of the projected decline

in marsh productivity, there is little evidence to suggest any

sig nlficant growth in the number of persons able to earn their entire

living as commercial fishermen. So-called part-time fishermen may well

increase in number due to reclassification of former fulltlme fishermen.

However, the dwindling resource base leads to the conclusion that the

total man-hours spent in commercial fishing will decline.
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A.4.7. Historical trends affecting the land resources are expected to

cont [ni and result in further reducing the areal extent and diversity

oF Lhe resource. hy the year 2040. Primary forces shaping the land are

the natural processes of erosion, subsidence, and a general rise In sea

level, and man's activities.

A.4.8. The land loss rate in the Louisiana portion of the study area is

projected to be 2.5 acres per year. In the Mississippi portion, the

land loss rate is projected to be less than I acre per year. A more

detailed discussion of the projected land loss and conversion are

contained in Appendix D, Natural Resources.

A.4.0. The shoreline erosion rates for Lakes Maurepas, Pontchartrain,

and Borgne shown in table A-4-4 are projected to continue in the

future. The Chandeleur Island chain will continue to erode and shift

landward. For these islands, Morgan and Larimore (1957) estimated a

retreat ratio of 13.7 feet per year between 1932 to 1954. Adam et al.

indicated the rate accelerated to 22.6 feet per year for the period 1954

to 1967. This rate is expected to further increase in the future

throughout the study area. Other forces such as subsidence, a general

rise in sea level, and canal dredging, are expected to continue

contributing to the loss of the land resources.
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TABLE A-4-4

EROSION RATES FOR LAKES MAUREPAS, PONTCHARTRAIN, AND BORGNE

Mean Erosion rate (m/yr/kmn)
Lake 1930's - 1950's 1950's - 1970's

Maurepas 0.6 0.8

Pontchartrain 1/ 1.6 2.3

Borgne 2/ 1.5 2.0

Source: Special Report: A Plan of Study for Freshwater and Sediment
Diversion In Coastal Louisiana, Department of Transportation and

Development, office of Public Works, April 1980.

I/Includes only those shorelines that do not contain structures designed

to reduce erosion.

2/From Chef Menteur Pass to Rigolets

A.4.10. The activities of urbanization and industrialization are

expected to affect the wetlands. Several residential developments

similar to Eden Isles and Venetian Isles have been proposed along the

northeast shore of Lake Pontchartrain in St. Tammany Parish (Plate A-

ll). Such development would contribute to wetland losses. A portion of

the wetlands in Orleans Parish will probably be drained for urban

development. Future urban pressure may cause the development of

wetlands along the south shore of Lake Pontchartrain in St. CBarles

Parish. In St. Bernard Parish, wetlands adjacent to the Mississippi

River natural levees and Highway 46 may be drained for future develop-

pment. In Mississippi, the population Increase along the pulf coast

will. cause additional burden to the lands. Future development will

contribute to the erosion and land loss of the Mississippi Gulf Coast.
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A-. . 'ost of rle projected land loss and conversion would occur to

w t !.1'. ris land resource change is expected to have substantial

aidvorse, impacts on the quantity and quality of the fish and wildlife

rts;' irces In the area. The continual loss of the land resources would

i~I~,~iffect most facets of development in the area.

*WATER RESOURCES

A.'*.I 2 . T'ater quality will he affected by changes in the population and

by industrial activities expected to increase significantly in the

area. Advances in industrial materials recovery processes and continued

application of discharge permit restrictions and processes should

encourage industries to discharge generally cleaner effluents.

Wastewater discharges from municipalities, industries, and vessels are

expected to markedly increase.

A.4.13. The State of Louisiana has intensified discharge permit

monitoring and enforcement efforts. The efforts will probably slow the

degradation of existing oater quality. Despite the recently initiated

state effort, current economic pressures may force Federal agencies to

he less aggressive in meeting the objectives of the Federal Water

Pollution Control Act of 1972. Therefore, substantial improvements in

the overall quality of study area waters is not anticipated in the

foreseeable future.

A.4.14. The water surface area is anticipated to continue to increase

in the future. This change is due to erosion and subsidence of land and

a general rise In sea level.
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BIOLOCICAL RESOURCES

A.4.15. Habitat deterioration is expected to continue in the study

area. As a result of these changes, the marsh is expected to experience

a loss of about 91,nnO acres by the year 2040, a 2P percent reduction in

total. marsh acreage. Bottomland hardwoods in the area would be reduced

from on,7S2 to 74,n52 acres by 2040, a loss of 18 percent. This loss

would be due primarily to clearing and development. tPooded swamp would

be reduced by 46 percent or 86,182 acres. Some wooded swamp would he

drained and used for other purposes and some would be killed by

saltwater intrusion. Tables A-4-5 and A-4-6 present the anticipated

changes in habitat types for future without project conditions.

A.4.1. The loss and alteration of habitat types would adversely affect

productivity of both wildlife and fishery resources. Because of the

relationship between total marsh acreage and fishery production, there

would be substantial declines in populations of finfish and shellfish.

A.4.17. Construction of the MR-CO resulted in dramatic increases in

salinity and changes in the wetlands in St. Bernard Parish near Lake

Borgne. About 0,705 acres of fresh marsh and wooded swamp have been

converted to b~rackish marsh and 6,250 acres of brackish marsh converted

tn saline marsh (Coastal Environments, l0R2). These changes have made

the area much less valuable to waterfowl and furbearers and the

increased salinities have had a dramatic effect on the oyster fishery.

Prior to 1960, the St. Bernard marsh was the most productive oyster

harvesting area in the state, accounting for 70-75 percent nf the

oysters harvested in Louisiana. By 1970 the productive oyster zone

shifted completely into Labe Forgne due to saltwater Intrusion from the

MR-GO. The zone is closer to sources of domestic pollution and the ar

is subject to periodic closures by health officials. nvster beds are

now appearing in Lake Pontchartrain. However, because of pollution
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t t) l airvet in. 7 Sr. Terrir airea only

f-,,rcont o~ t 1 vrs h)ar ve sted I in Sousiana. n

- tsine, ti s j-t or i ca Iv p r oduItc t v e reeIf s wh ic h

't'_k r i c on t reLint in o, f thei , , Mi s i ,s i p pi R ive r Ie ve es wil

: rin t an Td hIe Ie 1;; r Ir' e 1-0 1 I in 0 1Wh iA now oc c uIrl: more

i -,Ied b-y -nn's- pa1 III in proble ms. The effect of

ispp River )n oyster reefs 11' \si p I nd

iisi be(i n rev iewed h'V CLnter ( 1952 , 1953 , 19759). The

i I i iov;I er inudust ry wats aIt qt nr ime bet ween 1 920 a nd l '40 wh~en

tt, s-is i ppi R ive r had low leovees or none southI of New Orleuars. The

-~aIaa no(4 i m, a) f thIe r iver 1lowe red sal ilit les over the oysqter roe F s

.an I pru'ido i2 a jua mt it ies of nut rients. However, dne to the levees

,7'-ic.h iw (nyit, river- water does not flow over the reefs and the

,,ri : cIc I oYs ter ;nonI)es, inMissip and Louisiana are significantly

lorca I I er. These 1i starli reefs are- q cite impreqsv iyn1 s ize . Center and

Demoran (1)7 O) staited that these reefs lie on 21-foot deposits of shells

aot7 ,oO(iYar old- at the botto(m. Demoran (1966) states that the

Pass C2hr ist ian reefs; const itute one of the largest nearly continuous

,yt e r reefs in rte world. Tn the early part of this century, Bi loi,

lIissin;Sippi w'as second only to Baltimore, Maryland, as the largest

oys ter possngcit v in) the United States (Churchh ill, 1 92n).

A.4.1'8. Wildlife productivity would decline due to direct loss of

!h11 f t-_it .rresh lIiormed inte marsh areas provide more favorabtle hIalitat

fir Ijirbearers;, waterfowl, and the American alligator. As a result of

direntl liahi tat loss, the average, annual harvest of furbenrers won] b V

red~eec.Land 1loss would also damage Louisilana',s revived commercital

;iM57ator i:idustry, valued at approximat-1lv ( 2 million in 1950k.
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RECREATION RESOURCES

A.4.19. Recreation demands are expected to significantly increase in

the future. Hunting needs are estimated to increase from 4,128,800 man-

days in 1980 to 6,729,900 man-days by 2040. The need for boat launching

lanes is expected to increase from 1,160 lanes in 1980 to 1,862 lanes by

2040. Population growth and associated industrial development will

increase the competition between commercial and recreation interests for

the same resources.

A.4.20. The continued loss of productive marsh fish and wildlife

habitat will adversely affect future opportunities for fishing and

hunting. The opportunities for hunting will decrease proportionally

with the loss of marsh. While fishing will not be subjected to a

shrinking resource base, the activity will suffer qualitatively as the

marsh types on which fishing productivity depends are destroyed. This

loss to Fishing and hunting is valued at approximately l,O00,00O

annually.

CULTURAL RESOUFCFS

A.4.21. Tn the future, the destructive forces of erosion, wavewash,

saltwater intrusion, and subsidence will continue to destroy cultural

resources in the marshes. Cultural resources located in the study area

and especially along the natural levees of the river will continue to be

adversely affected by urban and industrial development.
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Section 5. PROBLFMS, NEEDS, AND OPPORTUNITIES

HUMAN RESOURCES AND ECONOMY

A.5.1. Population growth in the study area will put additional stress

on the environment. Increases in population will require more land for

urbanization and industrialization and will cause forests, agricultural

lands, and marshes to be converted to urban, surburban, and industrial

uses. Much of the converted land will he adjacent to the natural levees

of the Mississippi River, along the shores of Lake Pontchartrain, and

alonp the abandoned tributary system In St. Bernard Parish. Urban

development along the shores of Lakes Pontchartrain and Maurepas will

result in destruction of tidal marshes vital to fish and wildlife

productivity. Virtually all tidal streams and fringing wetlands along

the southeastern shore of Lake Pontchartrain have already been divorced

from the lake as a result of land reclamation and urbanization.

A.5.2. In Mississippi, population growth will be concentrated along the

Mississippi Gulf Coast. Urbanization and industrialization will

adversely affect water bodies in the study area. Pollutant loadings

from sewage and industrial treatment plants, urban stormwater runoff

systems, vessel wastes, and agricultural lands will steadily increase.

The impact on water bodies will be more thoroughly discussed in the

Water Resources section of this appendix.

A.5.3. Employment in the commercial fisheries and trapping industries

has varied considerably due to changing market conditions and the

availability of locally produced fish and wildlife resources and

imported seafood. The most dramatic shifts in employment have been In

the commercial fisheries industry. During the period 1970-1979, the

number of wholesalers and processing plants and the amount of seasonal

and yearly employment showed a declining trend.
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A.5.4. Tn I937, there were 25 oyster canners In Loulslann and

Mississippi. These canners were packing several hundred thousand cases

per year. Tn 1977, the number of canners in both states had dwindled to

four with a production of about 75,000 cases. For many years Louisiana

and Mississippi oysters thrived on natural and cultivated beds and

reefs. The lack of optimum salinity conditions has reduced oyster

production so severely that the industry has practically died in

Mississippi and is struggling to survive in Louisiana. Nationally,

there is a great demand for canned and fresh oysters. As the oyster

Industry on the Louisiana-Mississippi Gulf Coast declined, Japan and

Korea encroached on much of the canned oyster market.

A.5.5. Table A-5-1 shows the number of fishery wholesalers and

processing plants in Louisiana. Tn the processing plants category, the

number of canned fisheries product plants decreased by 47 percent during

the period 1970-l79. The number of Industrial fishery product plants

decreased by 28 percent in the same period. Loss of jobs followed this

decrease and diminished the processor's capability to meet the

population demand. As a result, fisheries products have had to be

Imported to meet the Increasing demand.

A.5.6. The closing of the many fishery processinp plants has been

linked to the processor's Inability to obtain a steady supply of fish

stocks. The fish harvest has varied widely from year to year. The

commercial fisheries harvest, based on 1963-1978 landinps, presently

averages 96 million pounds per year. Based on 1982 prices, average

annual dockside value of these landings was 852 million. Due to the

projected decline in habitat conditions, the fisheries harvest is

expected to decline significantly by the year 2040. Stabilizing the

commercial fisheries harvest would greatly benefit the industry. A

stable harvest would give the fisheries processinp industries an

opportunity to concentrate on expanding their market area.
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TABLE A-5-1

LOUISIANA FISHERY WHOLESALERS AND PROCESSING PLANTS

Year Wholesale Processing Plants

Plants Canned Fishery Industrial Fishery Others

Products Plants Products Plants

197(l 113 - - 110

1971 51 19 29 136

1972 105 19 28 84

1173 10 18 22 81

1974 99 17 23 87

1975 101 16 19 75

1976 98 13 18 76

1977 91 12 24 73

1978 115 10 25 101

1979 115 10 21 96

Source: Fisheries of the United States, 1971 through 1980, National

Marine Fisheries Service, US Department of Commerce.

A.5.7. Similar trends of declining employment and catch can he detected

in the commercial wildlife industry, including furbearer and alligator

harvest. In the Louisiana portion of the study area, potential annual

net value of commercial wildlife is about $800,000. Due to declines in

quantity and quality of habitat, potential annual value of commercial

wildlife would be reduced by over $378,000 by 2040.

LAND RESOURCES

A.5.8. Louisiana contains approximately 41 percent of the coastal

wetlands in the contiguous United States (Turner and Gosselink, 1975).
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Studies in 1970 indicated that coastal Louisiana was experiencing a net

land loss of 16.5 square miles per year (Gagliano and Van Beek, 1970).

In 1980, studies revealed that the rate of marsh loss has significantly

increased and is estimated to be 39 square miles per year In the area

covered by the Mississippi Deltaic Plain Ecological Characterization

(Wicker, 1980). Plate A-7 depicts the areas and severity of land loss

in coastal Louisiana from 1955 to 1978. Marsh loss rates range from low

(0-1 ac/mi/yr) to very severe (4 ac/mi/yr). Recent marsh loss rates for

the Lake Pontchartrain Basin and Mississippi Sound area are estimated at

2.9 and 0.34 square miles per year, respectively.

A.5.9. Tn Louisiana, land loss is the result of a combination of

natural processes and man's activities. Formerly, the Mississippi River

migrated hack and forth across the area developing a series of deltas.

This process formed a deltaic plain that extended the landmass gulf-

ward. Each year, the river would overflow the study area and deposit a

layer of sediment. The influx of sediments maintained the growth of the

land mass. IUen the river was leveed off to protect development from

disastrous seasonal flooding, sedimentation in the area ceased.

Deprived of the annual sediment Inputs, the forces of deterioration

dominated the area. The result was compaction, subsidence, and

erosion. The qhorelines in the area are retreating steadily. The

deltaic masses have retreated at rates of 13.7 to 16.2 feet per year

resulting In land loss rates of 1,670 to 2,093 acres per year prior to

1960 (Craig et al., 1978). In Mississippi, land loss is less prominent.

A.5.1 0 . Land loss has heen accelerated by the construction of numerous

canals for navigation, drainage, and exploitation of renewable and

nonrenewablp resources. A total of 16.6 square miles of canals had been

dredged In the Lake Pontchartrain Basin by 1970 (Cagliano et al.,

1973). These canals have lengthened the tidal shorelines by 351 miles

In the Lake Pontchartrain Basin (Becker, 1972). As the canal area has
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increased, saltwater has Invaded further inland and wave attack on the

weak marsh soils especially from boat wash has Increased.

A.5.11. The cumulative effect of natural processes and man's activities

has drastically reduced the land mass and habitats available for

wildlife. Table A-9-2 displays the acreage change in selected habitat

types in the study area for the years 1956 to 1978. The habitat types

critical to fish and wildlife are expected to decline further by the

year 2011. The area is expected to lose approximately 91,000 acres of

marsh by the year 2040. Thus, there is a need to reduce the rate of

land loss and to restore or maintain the viability of wetlands habitats.

TABLE A-5-2

ACREAGE CHANGES IN SELECTED HABITAT TYPES

Iq56 to 1978

Bottomland Hardwoods Fresh /

and Wooded Swamp Marsh Non-Fresh Marsh -

1056 1978 1956 1978 1956 1978

348,700 279,401 72,416 36,470 340,649 263,135

Source: Modified from Wicker (1980).

l/Includes Intermediate, brackish, and saline marsh types.

WATER RESOURCES

A.5.12. Water quality in Lakes Pontchartrain and Maurepas is Influenced

to a large part by land use activities in the basin. The lakes are

receiving municipal and industrial wastewaters and urban stormwater

runoff from over 25 urban areas in the northern portion of the basin,
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the largest of which Is the city of Baton Roupe. These waters contain

oxygen-demanding materials and toxic substances that have placed

stresses on the ecological system In the lakes. Over 79,000 acres of

agricultural crop lands are in the upper Lake Pontchartrain basin.

Although outside the study area, excessive runoff from these lands

contains pesticides, nutrients from chemical fertilizer, and sediments

that enter Lakes Pontchartrain and Maurepas. The constituents in the

agricultural runoff contribute to water quality degradation. To the

south, the New Orleans Metropolitan area discharges urban stormwater

runoff, municipal wastewater from Jefferson Parish, and waste from camps

into Lake Pontchartrain. All of these activities have stressed the

ecological system of the lakes. Due to high fecal coliform counts along

the shores of Lake Pontchartrain, swimming along the southern shore Is

not advised. On the north shore, swimmers are advised to stay out of

the water within 200 yards of where streams and other waterways enter

the lake. The projected population incresae will further stress the

lakes.

A.5.13. Saltwater intrusion into the lakes has resulted in the loss of

wetlands. Rising salinity levels have killed haldcypress swamps In

Tangipaboa, Livingston, St. John the Baptist, St. Bernard, and

St. Charles Parishes. Increased salinities have converted freshwater

marshes to more salt-tolerant intermediate and brackisb marshes.

A.5.14. During the summer months, occasional fish kills occur along the

southern shore of the lake as a result of the lack of oxygen and the

presence of toxic substances. Lake dredging for clamshells is causing

concern among environmental groups and state and local agencies. Shell

dredging may kill many bottom organisms and contribute to pollution

problems hv disturling the lake's muddy bottom, releasing toxic

substances back into the water.
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A.'.lS. Water qual Ity in Lake Borgne is largely determined by the

quality of water entering from Lake Pontchartrain, Pear] River,

M ssisoippI Sound, Culf Tntracoastal Vaterway, MR-GO, and Bayou

Blenveruie. Lake Borgne water quality Is slightly better than Lake

14rntcbartraln water quality. However, because of the high coliform

counts from urban stormwater runoff, municipal waste, and waste from

camps, the Lake Borgne oyster harvesting areas are continually

threatened wit.. closure. The MR-GO provides an avenue for the intrusion

of higher salinity water and, as a result, formerly freshwater habitat

has been converted to Intermediate and brackish marshes. The

Mississippi Sound water is generally good quality. However, high fecal

coliform counts have been recorded adjacent to the shoreline

particularly where rivers and streams enter the sound.

A.5.16. The water bodies in the Louisiana portion of the area are

expanding rapidly due to the combined effects of subsidence, erosion,

and a general rise in sea level. As a result, the surface area of the

water bodies are expected to increase.

A.5.17. The activities of man are accelerating the natural expansion of

the water bodies. Canal dredging has increased the water surface

area. The length of the shoreline affected by tides and waves has also

increased exposing even more marsh to wave attack. The marsh soils are

easily eroded by wind-driven waves and wave wash from boat traffic.

These factors have contrlhuted to the increased width of canals. The

annual increase in canal width has been estimated at 2 to 5 percent per

year (Craig et al., 197A).
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BIOLOGICAL RESOURCES

RABITAT DETERIORATTON

A.5.18. '2ubsidence, compaction, and erosion have historically and in

the future will continue to convert large areas of coastal marshes to

open water. Man's activities have also accelerated and will continue to

accelerate marsh loss. Man-made alterations have virtually eliminated

the historical processes of overbank flooding and distributary flow,

depriving coastal wetlands of the fresh water, nutrients, and sediments

vital to their existence. Activities associated with dredging also

cause direct marsh losses and can provide avenues for salt water to

intrude into the marshes.

A.5.10 . T-Then salt water intrudes into a fresher area, vegetation is

gradually killed. Before more saline-tolerant plant species can

revegetate, open water areas are often created because the root systems

of the original vegetation that helped to hold the marsh substrate

together have been lost. The greatest damage to marsh plants in coastal

Louisiana occurs when fresh marshes with highly organic soils are

qubjected to much higher salinity levels and strong tidal action.

Plants in these areas are killed by the elevated salinity levels and the

organic suhstrate Becomes loose and disorganized without the stabilizing

effect of plant roots. When this occurs, organic soils are flushed from

the affected areas and the emergent marsh is replaced with open ponds

and lakes. As marsh is lost and open water areas are created, the total

area of interface between water and marsh is increased, leading to

increased erosion. The marsh remaining in areas affected by saltwater

intrusion is nore saline than the original marsh. Tn general, land loss

and saltwater intrusion create an ever-increasing cycle of wetland

deterioration.
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. n. Co itructon of the MR-2O resul ted in direct loss of

appr xiratlev 24,000 acres of habitat to channel excavation and dredged

ri.i] dis3osal areas. In addition, the MR-GO allowed increased

,roston and saltwater intrusion. Following construction in the late

I ' s and early l(60's, salinities in the wetlands of St. Bernard

Parish increased three-fold, converting large acreages of fresh marsh to

opein water and more saline marsh types and eliminating certain areas of

wooded swamp. Bald cypress swamps existed at the base of the

Mississippi River natural levees and graded into fresh and brackish

swamp toward Lake Borgne. (O'Neil 1949). Due to the construction of the

IR-C() and the resulting increased salinities, approximately 9,705 acres

of formerly fresh marsh and bald cypress swamp have been changed to

brackish marsh. About Q14 acres of bald cypress swamp still exist in a

decidedly stressed condition. By iq78, seasonal high levels in Lakes

Pontchartrain and 'faurepas caused approximately 25,000 acres of fresh

marsh and cypress-tupelo swamps to be converted to nonfresh habitats.

Tn thiF area, almost 21,000 acres of the swamp were converted to

marsh. The conversion was predominantly in the lower Pearl River near

the Rlgolets and In the vicinity of Pass Manchac. About 30,000 acres of

cypress-tupelo swamp on both the north and south shores of the Bonnet

Carre' Spillway in St. Charles Parish are now considered stressed.

A.5.21. The reality of past saltwater intrusion can be observed by

inspecting plates A-8 and A-5. Plate A-8 shows the approximate

boundaries between fresh and nonfresh marshes In the Mississippi Deltaic

Plain Repion in the 1950's. The nonfresh marshes shown on this map

include intermediate, brackish, and saline marshes. Plate A-5 shows the

an .- xmate boundaries of fresh, intermediate, brackish, and saline

marsh types in the same region in 1978. The extent of the inland shift

can be observed by comparing the boundary between the fresh and nonfresh

marsh on the 1950 map with the boundary between the fresh and

intermediate marshes on the 1978 map. The bracklsh-saline marsh
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boundary has also sHifted inland. Additional information substantiatinp

saltwater intrusion is demonstrated by the inland extension of oyster

leases. Plate 9, pre MR-GO oyster leases, and plate 10, post ""-('O0

oyster leases, provide evidence of the inland extension of oyster

leases. Saltwater intrusion Is implicated as the major factor In the

inland movement of oyster leasing areas.

A.5.?2. Wildlife. Louisiana's vast wetlands provide wintering habitat

for over two-thirds of the Mississippi Flyway waterfowl as well as other

mipratory game birds including rails, gallinules, and snipe (Bellrose,

1976). According to the Louisiana Department of Wildlife and Fisheries,

over S25 million is spent on waterfowl hunting each year. The marshes

south of Lake Borgne provided at one time the most important waterfowl

wintering area in Louisiana for lesser snow geese, mallards, green-

winged teal, and lesser scaup. Increased salinities in the area were

resonsible for development of less desirable waterfowl habitat. The

area is now greatly reduced in value to all the specle except the

lesser scaup. According to tlhe TSFWS, this area once nverwintered

250,000 waterfowl prior to construction of the M4R-fl. Between 1969 and

107R, the area supported only about 10,000 wintering waterfowl annually.

A.5.23. Conticued In-s orf freOs and I nterredi te ma rshes can be

expected to result In a (ecl ino In birvct of furbearors. nvor two-

thirds of the state's fur harvest is derived from nutria, which exhibit

the highest productivitv In fresh marsh and the lowest in saline

marsh. Furbearers were valued at $16.8 million for their pelts and meat

dining the 1979-10 q r season. The allfpator population, which also

thrives in fresh and Intermediate marshes, will be similarly affected.

Expanding saltwater Intrusion can be expected to damage a promising

revival of the alligator Industry that contributed S2 million to the

local economy In 19O0 (Fruge, 1q81).
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* Improve sport Fishing opportunities to satisfy a portion of the

sport fishing demands and to increase the quality of the fishing

experience h1v not lowerinp the "expected catch".

Improve sport hunting opportunities to satisfy a portion of the

sport hunting needs.

* Provide additional access to fish and wildlife resources to

increase recreation opportunities.
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Se,'ti on 7. PLANNINC OBJECTIVES

A.7.1. Planning objectives that will enhance the national econonic

development (NF). are determined by the specific national, state, and

!ical water and related land resource management needs in the study

area. NED is achieved by the management, conservation, preservation,

creation, restoration, or improvement of the quality of certain natural

and cultural resources and ecological systems.

N.7.2. The following objectives have been developed based on Identified

problems, needs, and opportunities and the concerns of the public and

Federal, state, and local interests:

e Restore and maintain favora'le salinity regimes In wetlands and

estuaries to increase fish and wildi.,fc productivity.

e Preserve, restore, and create natural habitat to offset

potential declines in fish and wildlife populations and reduce erosion,

subsidence, and avenues for saltwater intrusion.

9 Increase commercial fisheries production to meet the demands for

fish products, Increase the number of jobs available, and stabilize the

wide fluctuations in the fisheries industry.

e Enhance growth of marsh and aquatic vegetation to reduce land

loss and increase the nutrient supply for fish and wildlife

productivity.

* Increase commercial wildlife production to meet the demand for

pelts and hides, increase the number of jobs available, and stabilize

the wide fluctuations in the wildlife industry.
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A.6.5. In the optimum salinity regime, salinitles will he allowed to

vary rather than attempting to constantly maintain levels at 15 ppt.

The Memorandum for Record signed by the ad hoc group documentating the

group's conclusion and recommendations is in Appendix B, Plan

Formulation. The Department of Wildlife and Fisheries Indicated if a

good crop of seed oysters is produced one out of 2 to 3 years on the

average, the amount of oysters produced would more than enough to

sustain a significant expansion in the oyster industry. The freshwater

diversion structures should be designed for diverting sufficient

freshwater to establish this salinity regime 4 or 5 years in 10, in a 5n

percent drought condition.
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maintained to significantly increase oyster harvest. The proposed

salinfty regime is based on data collected over a 10-year period, 1971-

l)81, on Louisiana's most productive seed grounds in Breton Sound

[i--in. Salinity data and seed oyster production data were analyzed to

detormine optimum salinity conditions. The proposed salinity regime

mimics salinity conditions that existed when the Mississippi River

overflowed its banks in the early part of the year. A large portion of

formerly productive public oyster seed grounds in the Lake

Pontcbartrain-Borgne Basin in St. Bernard Parish that would he directly

benefited by maintaining an optimum salinity regime. The ad hoc group

agreed that the salinity regime proposed by Louisiana Department of

Wildlife and Fisheries should be established at the Ford and Palmisano

lines. The recommended mean monthly salinities are shown below and on

Plate A-12.

Month PIean Optimum Salinity (ppt) Standard Error (ppt)

January 16.4 1.04

February 14.4 0.79

March 11.6 1.02

April 8.0 1.27

May 7.0 0.92

June 12.5 0.80

July 12.7 0.57

August 15.7 0.80

September 17.0 1.06

October 16.8 0.87

November 16.1 0.82

December 15.7 0.52
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Maintaining the Ford line was required to maximize productivity In the

commercial and sport fishery resources. The location of the line is not

based on historically documented salinity conditions. The line was

envisioned as a location that would increase the nursery areas used by

marine fisheries and restore oyster reefs to their former high

productivity. The Palmisano line marks the brackish-saline marsh

contact that is designated as an initial line for defining salinity

requirements for marsh communities. The fresh-to-brackIsh marshes are

the pieferred habitat of the important commercial and sport wildlife

species. Wildlife productivity is directly correlated with plant growth

and composition (Palmisano, 1q73).

A.6.3. Subsequent hydrologic analysis Indicated that year-round

freshwater diversion would he required to maintain the desired salinity

conditions. During the diversion, the 5 ppt Isohaline would be pushed

into Lake Borgne. Biologists Indicated that year-round diversion might

cause more adverse than beneficial Impacts. Based on these findings,

the ad hoc group was reconvened in May 1Q82. The group included

Louisiana Department of Wildlife and Fisheries, NMFS, USFWS, Mississippi

Department of W4ildlife Conservation, Bureau of Marine Resources,

Louisiana Department of Natural Resources, Louisiana Department of

Health and Human Resources, Louisiana Office of Public Works, and the

Corps of Engineers. The ad hoc group agreed that the positions of the

Ford and Palmisano lines should be reconsidered. A subcommittee was

formed to review pertinent information and develop new or optimum

salinitv conditions or modify the conditions established bv the

interagency ad hoc group in 1969-197r,.

A.6.4. The Louisiana Department of ITildlife and Fisheries proposed a

salinity regime that could he established. The agency affirmed that

seed oysters are the limitinp factor In Increasinp oyster production In

Louisiana. Consistently high levels of seed oyster production must be
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Section CONSTRAINTS

PROl.EM.! ANALYSIS

A\. i . In the e-tuarine-marsh complex, there Is a synerpistic

r, V: t ihi~p between freshwater, sediment, nutrients, levels of

salinity, and resource productivity. To analyze the advisability of

altering one characteristic In the area requires that these environ-

mental parameters be addressed as a whole, not individually. However,

associating reduction and changes In the salinity gradients with

Increases In primary productivity of habitat types and fish and wildlife

populations is a complex problem. Actual experience with diversion for

the purpose of conserving and enhancing fish and wildlife resources is

limited in scope and duration. The current knowledge of the relation-

ship between changes in physical and chemical parameters and biological

communities is based largely on inductive reasoning and expert judg-

ment. There is no single accepted method for relating primary produc-

tivity to fish and wildlife harvest and to the benefits to be derived

from reducing salinities. Studies to refine current information would

require several years of basic research, extensive data collection, and

development of hydrologic and water quality models. The effort could

take 4 years or more to accomplish. In view of these constraints, the

most reasonable approach is to limit the study effort to review anti

evaluation of existing information and available data.

SCALE OF DEVELOPMENT

A.6.2. Initially, the objective was to attain the optimum salinity

regime determined by an interagency ad hoc group in 1969-1970. The

optimum salinity regime (plate A-11) is established when the average

position of the 15 ppt isohaline is maintained at the Ford line April

through September and the PalmIsano line October through March.
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gulls, terns, raptors, and s~nghlrds, and provide important habitat for

other nongame wildlife such as reptiles, amphibians, and small mammals.

RECREATIONAL RESOI TRCES

A.5.33. The opportunities for sport fishing and hunting in the area are

related to the availability of access to the fish and wildlife

resources. The quality and quantity of the sport fish and wildlife

resources depend on the habitat conditions. Deterioration in these

conditions reduces produdctivity of important game species thereby

reducing the sportsman's success. Projected adverse habitat changes

could reduce potential opportunities for sport bunting by 39 percent by

the year 2040. The potential opportunities for sport fishing and

hunting are further constrained by lack of access. The need for hoat

launching ramps is expected to increase from 1,160 lanes in 1980 to

1,862 In 2040. Thus, there is a need for improving recreation resources

of the study area.

CULTUPAL RESOURCES

A.5.34. Cultural resources In the area are located mainly along

abandoned natural levees of the Mississippi River, its abandoned

distributaries and numerous other bayous. Many archeological sites such

as Fort MaComb and Fort Pike, are being adversely affected by subsidence

and erosion, as well as urban and industrial expansion. Opportunities

available to reduce these adverse effects would be beneficial to

cutltural resources in the area.

A.5.3,. The opportunities available to enhance babitat conditions and

partially reduce the land loss rate are: regulate alteration of

wetlands, fill open water areas with dredged material to create new

marsh, construct saltwater Intrusion birriers, and introduce fresh water

and sediment into the wetlands.

A-I05



NEEDS AND OPPORTUNITIES

A.5.19. The declining employment and catch trends clearly indicate a

need to stabilize the harvest of the commercial fisheries and wildlife

Indutrles. The opportunity exists to accomplish this need by enhancing

habitat conditions.

A.5.30. Reducing salinities would restore low-salinity areas where

these zones have been eliminated or greatly reduced by saltwater

intrusion. Restoring the areas would benefit species that require such

zones as nursery habitat. Samples taken throughout the Louisiana

coastal zone have shown the greatest catch of juvenile white shrimp,

blue crabs, menhaden, and other finfishes in lower salinity waters.

Reducing salinities would prove invaluable in improving and restoring

oyster-producing areas, especially areas where encroaching salinities

have allowed the southern oyster drill and other predators and disease

organisms to move in over the oyster reefs. Reducing salinities to less

than 15 ppt is an important control measure. Control of the oyster

drill is the primary reason the State of Louisiana constructed diversion

structures at White's Ditch and Bayou Lamoque in Plaquemines Parish.

A.5.31. Reducing the rate of land loss would restore and maintain the

productivity of wetland habitats and enhance fish and wildlife

resources. Increased plant growth would also increase production of

organic detritus. The increased nutrient inflow would increase

production of phytoplankton and zooplankton and may lead to greater

harvest of sport and commercial fish and shellfish directly or

indirectly dependent on these microscopic organisms.

A.5.32. Preserving the wetland habitat would benefit many species of

nongame, noncommercial fish and wildlife. These wetlands are of great

importance to the well-being of migratory birds such as shorebirds,
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salinities lower than 5 ppt cause osmoregulatory difficulties In oysters

and reduced reproductive capabilities. However, grave problems occur

when salinities exceed 15 ppt. Above this level, oysters are subject to

considerable predation, parasitism, and disease. The most important

enemies of oysters in higher salinities include a carnivorous conch, the

southern oyster drill (Thais haemostoma), and the fungus Lahyrinthomyxa

marina. The black drum, Pogonia cromis, is also a serious oyster

predator at certain times. Other notable enemies include boring

sponges, polychaete worms, boring clams, and stone crabs. Butler (1953)

reported that the southern oyster drill was probably the most destruc-

tive single agent affecting the oyster industry in Louisiana an" the

other gulf states. It is generally assumed and reported (Chapman, 1959)

that average salinities in excess of 15 ppt favor oyster drill

populations. Perret et al. (1971) reported the majority of drills were

caught at salinities above 15 ppt. Burkenroad (1931) reported that

salinity seems to be the most important limiting factor for the southern

oyster drill. Butler (1953) stated, "The only real barrier to snail

(southern oyster drill) migration is a chemical one - lack of sufficient

salt in the water. They are normally absent from those areas having a

sustained salinity level of less than 15 ppt." The southern oyster

drill has plagued the Louisiana oyster industry for years. St. Amant

(1938) stated that oyster drills caused estimated losses in oyster

production a high as 50 percent statewide. May and Bland (1q69)

observed that during a 9-month period, over 85 percent of the oysters in

a high salinity area were killed by drills. Dugas (1977) reported that

oysters remaining in high salinity areas throughout the summer generally

encounter high mortalities from oyster drill predation. Based on the

above discussion, the importance of maintaining salinities less than 15

ppt over oyster-producinp areas becomes obvious.
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the area of intertidal wetlands, and that the area of estuarine open

water does not seem to be associated with average shrimp yields. Cavit

(Iq9O), In work conducted for the TISFWS, estahlished that yields of

menhaden increase as the ratio of marsh to open water increases. Harris

(1973) stated that total estuarine-dependent commercial fisheries

production in coastal Louisiana has peaked and will decline In

proportion to the acreage of marshland lost.

A.5.27. Marshes produce large amounts of organic detritus that are

transported into adjacent water bodies. Detritus Is a very important

component of the estuarine food web and is vital to maintaining the high

level of fishery productivity in Louisiana (Darnell, 1961, Odum et al.,

1973). Marshes and associated shallow water bodies are used by various

life stages of many estuarine-dependent species that take advantage of

the protection from predators, warmer temperatures, optimal salinity

regimes, and the rich detrital food chain. Many important sport and

commercial species depend on shallow marsh areas. They include the

Atlantic croaker (Pogers, 1970), menhaden (Simoneaux, lO77), brown and

white shrimp (White and Boudreaux, 1977), and blue crab (More, IQ69).

Conner and Truesdale (1073) demonstrated the value of shallow marsh

habitat to juvenile brown and white shrimp, gulf menhaden, Atlantic

croaker, sand seatrout, and southern flounder.

A.5.28. Saltwater intrusion has narrowed the broad brackish, low

salinity zones that are vital for the Juvenile stage of most Important

commercial and sport finfish and shell fish. Table A-5-3 shows the

optimum and critical salinity ranges for the Important fish and

shellfish resources. The rising salinities have reduced the low-

salinity nursery habitat Important to white shrimp and blue crab.

Saltwater intrusion is particularly harmful to the American oyster. The

optimal salinity range for growth and survival of oysters is 5-15 ppt

(Caltsoff, 1964, ct. Amant, 1964, Loosanoff, 1965). Prolonged
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Bayousa !'aaichar , Bradand Conway, B i md River,
i ranaT); , -a na ;1 qt Ga rvv [l 1e , P e-,e rvo P eI i ef

C]a I Ia I, ra nal a north of boundlary (if Bennet Carre'
Ppillway, canals inside Bonnet Carre' Spillwav,
Walke-r Canal !St. Charles Par ish Canaj~l, Innier
Harbor Navipation Canal, Lake Porpne ('a-nal, and

Bayous Terre Aux goetifs and La Loutre.

S Divert fresh water from MIfssfss1Ippi River using
siphons at above locations.

q Construct navigable saltwater ba rrie-r in
Mississippi River-GUlf Outlet.
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C )rcoptilal plans, are descri bed in table B-1-I . The alteornate plans wore
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areas . Tahi e B-1 -2 id4ent if les the plans el irrinated and nnnoma 'ri 7eq thec

rpi-nn- for el imi nat Ion. Tihe as ,sessment and eValuat iOn Of thC 17 plans

oc Io'imontf, ed) 0,th rvcolina ii- rnc re nor t for the s t id~ v dated IIl v

1 ! I Tn thle report , I t was dletefr-i nedl tha t thle ni ne concept ual plans
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qcct ion 1 . W(OP ' 'LATTON nF AlTFERNATIVE PLANS

MANA(;EMENT YEASURES

B.l.I. Tn the reconnaissance stage of plan formulation, a broad range

of me;isures that could address one or more of the planning objectives

presented in Appendix A was identified. Some measures were suggested by

individuals at public meetings on February I and 9, 1978. Some were

suppested by state and local agencies and others were identified by the

US Army Corps of Engineers. The measures are:

* Regulate alteration of wetlands. Regulating activities that

alter the wetlands would aid in preserving and maintaining the area for

fish and wildlife.

* Fill water areas. Dredged material obtained during maintenance

dreIging of navigation projects in the area could be used to fill sub-

sidinc, areas.

* Establish sanctuaries. Critical and unique fish and wildlffe

breeding, nursery, and feeding grounds could be preserved by estab-

lishing sanctuaries.

* Manage fish and wildlife. Fish and wildlife productivity could

be improved by such management practices as regulating harvests,

s'ocking programs, planting cultch material for oysters, planting vep-

tation, and controlled marsh burning. Harvest regulations could include

controlled harvest seasons to protect various fish ar wildlIfe qpecies

during critical stapes in their life cycles, creel nd bag, limits to

prevent nverharvest of fish and wildlife spocies, sire lI-it'z to prevent

the taking of certain species before sexual maturitv, rosttistiOT on

,-ikfnc -emales, and restritinns on bor\'st Inv pear to prevent

B-I1
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Appendix B

F 0 R ,F 1' 1. A T I C) N, A S S H S S E N T, A N D

E V A L ' A T I ( N O F D E T A I LE D P , A N S

.o.1. Tn this appendix, the process of formulating alternative plans

and the rationale for plan selection is described. In Sectinn 1,

,minnoent measures are evaluated and the most feasible measures are

incorporated into an array of conceptual and spec i fic plans. Analysis

0 the freshwater diversion plans retained for further study is

pr, -onted in nert tion 2. The sites are evalinated in terms of enpIneerinp

i,,rfrmanc, and feasibility and adverse and beneficial effects. The

1 n,:it ion a-nd tr,ido-off analvsis ar,, discrisses and impacts are given.

The rat inale f,,,r the recommended plan is presented. The re(ommended

plan is describe, ant implementation responsibilities identified In

,4,:'t inn 3.
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TABLE B-I-?

CONCEPTUAL PLANS El. IMINATED AND RATIONALE

Causes Severe

Interferes Impacts To

Alternative Too Unacceptable With Urbanizing
Plan No. Costly Environmental Damage Navigation Areas

4 X X X

) X X X

h x X x

7 x X X X

S X N

9 x x

10 X X

11 x x
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In rtTale R-I-I wotld be sii jecteo to further analysis. T n the

feasibilitv phase, the conceptual plans retained were further analyzed

and screened to determine rteir contributions to the more detailed

obiectives identified in studies completed after the reconnaissance

phase. Duin a the screenine, those plans that warranted detailed

considerat I , were formulated into specific plans for further analysis.

ANALVSIS ANP SCREENING OF CONCEPTUAL AlTEP, NATIVE PLANS

C(WCEP'TUAL ALTERNATIVES 1, 2, AND 3-FRESHWATER DTVERSION

B.].5, Freshwater diversion is not only a specific requirement in the

nuthorI'lII resolution hut would also make a major contribution to

enhancinp vepetative growth, establishing favorable salinity gradients,

mnd fncreas In sW)nrt and commercial fish and wildlife production.

Diversion would provide moderate contributions to preserving and

restorinO wetlands, as well. As a result, the conceptual alternatives

I , 2, and 3 were retained for further analysis. Pumps, siphons, and

mult icol I concrete box culvert were considered in the analysis as

diversion control structures. Pumps were determined to be too costly.

Siphlons wore considered impractiral due to larpe head losses. MIu]t icel

concrete box cul vert were selected because they are generallv less

expensive.

9.1.6. To define specific plans for analysis, a site evaluation was

performed for each of the conceptual alternative plans. Tn the site

evaluat ion studies, sites were idIentified usinp topopraphical and infra

red maps, field reconnaissance, and general knowled'e of the study

area. Fngineering, environmental, and soclo-economic criteria were

established to identify potential diversinn sites. inder the

engineerincr, iteria the length of the route to the receivinp water

body, the hydraulic efficiency, the amount of channel excavation,



TABLE B-1-3

CONCEPTUAL PLANS RETAINED FOR FURTHER ANALYSIS

Conceptual

Alternative Plan No. Plan Description

I Divert fresh water from Mississippi River

at one location above New Orleans.

2 Divert fresh water from Mississippi River

at one location below New Orleans.

3 Divert fresh water from Misoissippi River

at one location above and at one location

below New Orleans.

12 Regulate alteration and destruction of

wetlands.

13 Fill subsiding areas.

14 Establish sanctuaries in areas Important as

breeding, nursery, and fishing grounds.

15 Manage fish and wildlife by regulating
harvest, stocking, planting of cultch, and
vegetation, and controlled burning of

marshes.

16 Various combinations of plans.

17 No action.
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relocation of roads and local drainage svtems, and relative r)et were

evaluated. How adverse impacts could he minimized by using existing

waterwavs or how to avoid scenic rivers and special areas of biological

importance were considered under the environmental criteria. Under the

economic ard social criteria, minimizing relocations of commercial,

industrial, and residential development and institutional considerations

,ere evaluated.

CONCEPTUAL ALTERNATIVE I--DIVERT FRESFWATER AT ONE LOCATION ABOVE NEW

ORLEANS

B.1.7. Ten potential freshwater diversion sites were identified above

New Orleans: six would divert into Lake Maurepas and four would divert

Into Lake Pontchartrain. The 10 sites are shown on plate R-7. A site

along the river above Bayou Manchac was not chosen because channel

excavation to the Amite River or tributaries would be prohibitively

expensive. In addition, large quantities of water added to the upper

Amite River Basin during the sprinf when most diversions would he

necessary could increase the possibilIties of flood problems in Fast

Baton Poufge, Livingston, and Ascension Parishes. No sites vere located

along the river between the city of Kenner and the inner Harbor

Navigation Canal ( IHN1.C because the extenslve urba l deve1opment wo ul d

male such a site impractical. The 10 potential diversion sites are

describVed below.

B.1 .8. Bayou Manchac site. This site is located at mile 214.8 above

the Head of Passes (AHP), about 1.9 miles south of Burtville. Waater

would he diverted from the Mississippi River to Bayou Manchac. The

water would flow via Bayou Manchac Into the Amite River, then into the

BlinA River and into Lake Maurepas. Approximately 40 miles of channel

Improvements would he required.

B - 0



[.i.Q. Bavou Braud site. This site is a-t mile 196 AMIP, about 5 miles

downriver of the community of St. Gabriel. A land cut diversion channel

wotild connect the Mississippi River to Bayou Braud. The diverted water

would flow through the improved bayou and thence via Amite and Blind

River- to Lake Maurepas. A total of 45 miles of channel improvements

would he required.

B.1.10. Bayou Conway site. This site is located at about mile 176 AHP

on the Mississippi River, approximately 0.5 miles upriver from the

community of Darrow. A land cut channel would he used to convey the

water to Bayou Conway. Bayous Conway and Francois and New River and

Blind River would he improved to accommodate the increased flow to Lake

Maurepas. About 30 miles of channel improvements would be required.

B.1.11. Rlind River site. This site is a few miles downstream from the

community of Convent at mile 155 AHP. The diverted flow would be

carried by a land cut channel to Bayou Des Acadiers. From the bayou,

the water would flow through St. James Parish Canal and the Blind River

to Lake Maurepas. About 25 miles of channel improvements would 'e

required.

B.1.1?. Garyville Canal site. This site Is near mile 142 AHP, 1 mile

upriver of Garyville. The proposed diversion channel would connect the

Mississippi River to Hope Canal. From an improved Hope Canal, the fresh

water would travel about 15 miles through Bayou Tent and Dutch Bayou

before flowing Into Lake Maurepas. Bayou Tent and Dutch Bayou would be

enlarged to accommodate the increased flow.

B.1.13. Reserve Relief Canal site. This site Is at mile 137.4 AHP

adjacent to the community of Reserve. The 8.5-mile Reserve Relief Canal

would he enlarged to accommodate the water diverted into Lake Maurepas.

B-10



B.14. Canal .'est otf onnet Carre' Floodway site. This site is adja-

cent to the community of Montz near mile 129 A11P. A 6.4-mile diversion

canal from the ississippi River to lake Pontchart rain would be required

just west of the upper guide levee of the Bonnet Carre' Spillway. The

Canal Tnside of BTonnet Carre' Floodway site is ai approyimately the same

locat inn hut the di version channel wo,,ld he located within the floodway.

Bg.1.15. Walker Canal site. This site is at mile 116 AHP, about I mile

upriver of the St. Charles-Jefferson Parish line. The 5.5-mile Walker

Canal would Fe enlargcd and lengthened to accommodate the increased flow

to Lake Pontchartrain.

B.1.16. St. Charles Parish Canal site. This site Is at mile 115.n A11P

on the St. Charles-iefferson Parish line. The 5.O-mlle canal would be

onLarped and lenftherod to accommodate the increased fresh water flow.

B.1.17. To determine the most feasible site, order-of-magnitude

engineering, socio-economic, and environmental assessments were made of

the potential diversion sites. The engineerinp assessment consisted of

a preliminnrv hv~irauiic design, structure arid channel dezfgn,

relocations, hydraulic effi-iency and foundation considerations such as

erosion, settl ins, and seepage, and strcture and channel costs. The

environmental and socio-ecoiiomlc assessments used available reports,

file data, maps, infra red photography, and ground reconnaissance to

appraise serious impacts on habitat types, water quality, cultural

resources, businesses, residences, and existIng facil itIes. Pertinent

data from the assessment are shown in table B-1-4.

B.1.lB. Assessinp the comparative performances of the diversion sites

based on the engineering, soclo-economic, and environmental information

was difficult ;ince the information either wa; not quantified or was not

quantified in the same units. To assist in the evaluation, a procedure

B-1l
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wa . . ,vtloped for comparing the en ,ineeriog, socio-economic, and

clv roPneltal information.I / Thi procedure provided for a bias-free

clr, rtl iable, accurate, and consitent evaluation of potential

trcshkwater diversion sites. A numerical system was devised to rate and

roon', the Ite';. The relative importance of the enpineering, socro-

teconomic, ind environmental information was determined by assigning a

we ichted factor. The sum of all weighted factors equals 100.

Engpineering and environmental categories were each assigned a weighted

factor of 40. Under the engineering cntegory, the number of

relocations, extent of foundation problems, number of miles of channel

excavations, and relative cost were considered. The environmental

category included acres of habitat altered, degree of water quality

degradation, relative fish and wildlife resource productivity, scenic

rivers and streams altered, probability of disturbing cultural

resources, and Improvement of fish and wildlife harvest. The highest

weight (40) was given to the environmental and engineering categories

becquse environmental enhancement is the major objective of the study,

and engineering considerations were the primary factors in site

selection. Socio-economlc considerations were given a low rating of 20

because cost is considered as part of the engineering category and other

economic considerations are significantly less. Tncluded in the socio-

economic category are relocations of residents, aesthetic considera-

tions, and employment impacts. The engineering, environmental, and

socio-economic subcategories were given a relative rating of "Major,"

"Moderate," or "Minor." For instance, in the relocation subcategory,

diversion sites that required a large number of relocations were given a

rating of "Major." "lligh," "Medium," or "Low" were the relative ratings

used to indicate the probability that archeological or historical sites

might be disturl-ed. "Yes" or "No" was used to indicate whether a scenic

I/ Barish, N. N. 1962. Economic Analysis for Engineering and

Managerial Decision Making.
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river or stream might he affected. "Most," "Moderate," or "Least" were

used to describe the relative cost. A numerical value was assigned to

the relative rating as shown below:

Relative Rating Numerical Value

Major
Moderate
Minor 10
Most I
Moderate 9
Least 10
11 gh 1
Medium 5
Low 10
Yes 1
No 5

B.1.19. The weighted factors were multiplied by the relative rating

value, resulting in an effectiveness factor. The effectiveness factors

were summed by diversion sites and the diversion sites ranked according

to effectiveness factors. The relative ratings are shown In table

B-1-5. If the effectiveness factor was high, the diversion site would

be less costly and more effective in attaining study planning objec-

tives, and would have minimal adverse Impacts on the environment.

Numerical values, resultant effectiveness factors, and ranking of the

sites are shown in table B-1-6.

B.1.20. The ranking of the diversion sites Is shown o-, plate B-2 and on

table B-1-7 with supporting information. As a result of assessing the

10 potential sites above New Orleans, the borrow channel Inside Bonnet

Carre' Floodway site was determined to he the most feasible and a plan

with this site was retained for further analysis.

CONCEPTUAL ALTERNATIVe 2-DIVERT FRESHWATER AT ONE LOCATTON BELO NEW

ORLEANS

B.2.21. Three potential freshwater diversion sites were Identified that

primarily divert to Lake Borgne below New Orleans. The IHNC was identi-

B-15



- <-.

f $ I 2 f P a- ~'8.

2 j 2 P 2 4 P P ~ - -

~ ~ £ ~ I! C - - -

- - I I - - - -. -

1 2 .7 .7 .7

.7 .7 .7 2 a

-~ ~ -~ ~ a - - - - -- 22 - *2 -~

- 22 4~.

- - - -~- .7
.7

;3~2 20

I ~ 3- - - - -

4:,

.7 1 .7 ~ .7 22

.7 3-
2< 2< a 22 2<

.7 2 .7

- - I
a- I

22 I I I -~ 2 2 --

a i ~
'-.7

41.7 * I 22

- - 22 a a

8

S S I 1
.7.7 ii 1 ~ .7 .7

S- Ffl

* * a.7 .7

* a - - 0 22

p
.t aaaa i I a I I

X II,~5 A A 22 .7!
~i ~ i ~ '8:~ sq

22 -- ~ *<'~22 * a' 8 .7 ~ 2'
*-------------~ 

I ,,.7~-.
'1~ jc~ .4 ~ 2,'' - IZ

a 5"' 1' .c. .3a j a a-s ; a as: a±3 ba
B-16

29

.9-



TABLE B-1-7

RANKING OF POTENTIAL FRESHWATER DIVERSION SITFS ABOVE NEW ORLEANS

Ranking Site Name Reasovs

1 Borrow Channel Minimal foundation problems, channel,

inside Bonnet excavation, cost, and habitat altera-
Carre' Floodway tion. Low probability of disturbing

archeolopical and historical sites.
Moderate relocations, adverse socio-

economic impacts, and public opposi-

tion. Covernment-owned land in the
floodway.

2 Canal West of Same as Borrow Channel inside Ponnet

Bonnet Carre' Carre' Floodway site except more foun-
Floodway dation problems eypected and more

habitat would be altered.

3 Walker Canal & St. Moderate relocation and foundation

Charles Parish problems, hbh probability of disturb-

Canal ing archeological and historical
sites. Moderate adverse soclo-economic

impacts. Moderate public opposition.

4 Reserve Relief Moderate relocation and substantial
Canal foundation problems, moderate habitat

alterations. Substantial adverse

socio-economic Impacts .nd public

opposition.

5 Canal at Garyville Major relocation and foundation prob-

lems. Very costly. Major habitat
alteration. Moderate adverse socio-

economic impacts. May aggravate flood

problems.

0- 17



TA I,! R-l-7 (C'.ONTIT PIFD

0"NC f POTFN'TIAI. FRESHWATER DIVERSION SITES ABOVE NEW ORLEANS

t e Name Reasons

J, Eiyou Conway Substantial relocations. Moderate
channel excavation. Very costly.

Scenic river or stream may be altered,

high probabilitv of disturbing arche-

ological and historical sites. Sub-
stantial adverse soclo-economic

impacts. Moderate public opposition.
May aggravate flood problems.

Drainage Canal Same as Bayou Conway site.

into Plind River

Bayou Praud Major relocation and channel excava-

tion. Very costly. Moderate habitat
alteration. Scenic river or stream
may be altered. High probability of

disturbing archeological sites.
Moderate public opposition. May

aggravate flood problems.

Bayou Manchac Major relocation and channel excava-

tion. Moderate foundation problems.
Very costly. Major habitat altera-

tion. Scenic river or stream may be

altered. High probability of dis-

turbing archeological or historic
sites. May aggravate flood problems.

Moderate public opposition.
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fied a5 :,. pot eit iI q fto becanuse convevarice -fanneIl exIst to Lakes

Pontchartrain and Borgne. No sites were considered between the IHNC and

Violet, lIonisjina, because the extensive "ew Prleans metropolitan area

urban development alonR the river would make ;uch a site impractical.

Potential freshwater diversion sites were locatod between the communi-

ties of Violet and Riverbend and at Bayou Terre Aux Boeufs. No sites

were located below the Bayou Terre Anx Boeufs site since water diverted

below that point would flow Into Breton Sound Basin, which is outside

the study area. The three sites are shown on plate B-I and described

he Iow.

B.1.22. THMTC site. This site is located at Mississippi River mile 92.6

AIIP. Changing lock operations to Increase freshwater flows through the

lock is one alternative. A freshwater diversion structure adjacent to

the lock within the existing rights-of-way would be another alterna-

tive. Modifications to the lock that would increase freshwater flows

without adversely affecting navigation would also be an alternative. In

order not to naversely affect navigation, velocifties would bave to b-e

limited to less than 3 fps. The diverted water would flow through the

existinp Industrial Canal to Lake Pontchartrain and through the Gulf

Intracoastal Waterway and Mississippi River-Gulf Outlet (MiR-CO).

B.l.23. Riverbend site. This site is located near mile 93.0 ATIP

between the communities of Riverbend and Violet. Water would be con-

veved bv a (6.O-mile diversion channel through the marshes and hurricane

protection levees across the MR-GO through Lake Borgne Canal to Lake

9orne.

B.1.24. Pavou Terre Auy Boeufs and La Loutre site. This site is

located about mile 82.0 AHP, adjacent to the town of Pnydras. A

diversion channel would be necessary from the Poydras Crevasse through

Bayous Terre Aijy Boeuuf and l.a Loutre to mile 36 AIIP along the MR-GO.
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TABLE B-I-1 3 (CONTTNUED)

MANAGEMENT MEASURES FOR FISHERIES

L. ou is iana Mississippi

',,d Dru.i licensed according to length. net fishermen not per-

icont'd) Restrictions on gear used in mitted to catch or land

Breton Bird Refuge. Posses- red drum from Sep. 15 to

sion limit of 90/person. Nov. 15 of each year.
Restrictions on use of

nets, seines, and traps.

,)t-rce: U S Army Corps of Engineers. 1974. Fish and Wildlife Study of

tLe l.oulsiana Coastal Area and the Atchafalaya Basin Floodway.

'Ii.sissippi Department of Wildlife Conservation, Bureau of Marine

Resources. 1082. A Guide to Mississippi's Saltwater Fishing

Regulaitions.
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TABLE B-1-13 (CONTINUED)

MANAGEMENT MEASURES FOR FISHERIES

Species Louisiana Mississippi

Menhaden of-state companies. Nets waters by out-of-state

(cont'd) and boats licensed according companies. Purse seines
to size. Purse seines for- may not he used in any

hidden in inshore waters bays, rivers, or bayous

except in Breton and nor within 1 mile of the

Chandeleur Sound. shorelines of Hancock and
Harrison Counties. Purse

seines may not be used to

catch in excess of 5% by
weight spotted seatrout,

bluefish, spanish or king

mackerel, dolphin,

pompano, cobia, and jack

crevalle. Menhaden season
opens on third Monday of
April and closes on firsh

Friday after second Tues-

day in October of each

year.

Croaker Use of trammel nets, trawls, Use of nets, seines, and

or seines restricted in Breton traps restricted.

Bird Refuge and portions of

Lakes Borgne and 4aurepas.

Spotted Licenses required If fishing 12-inch size minimum in
Seatrout gear other than a simple pole, sport fishing, limit on

10-inch minimum size on com- daily catch. Purse seines

mercial spotted seatrout. may not be used to catch

Certain areas important to in excess of 57 by weight.

seatrout conservation closed Restrictions on use of

entirely to commercial seines, nets, seines, and traps.

nets, or trawls. Possession
limit of 90/person.

Red Drum Licenses required if fishing 1-inch size minimum on

gear other than a simple pole. sport fishing. limit on

Trammel nets and seines are daily catch. Commercial
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TABLE B-1-13 (CONTINUED)

MANAGEMENT MEASURES FOR FISHERIES

Species Louisiana Mississippi

Shrimp Hancock County. No

(cont'd) trawling is permitted in
bayous. Trawling is

prohibited north of the
Intracoastal Waterway

after sunset of Dec. 31

except by live bait

dealers. Shrimp season is
officially opened by

public notice at such time

as the Bureau of Marine
Resources has determined

that the shrimp have
reached a legal size of
greater than 68 count.

Crabs Female crabs carrying eggs Crabs may be taken by

returned to waters. Hard- traditional methods such
shell and soft-shell crabs as hardline, drop net,
have 5 1/2 inch size limits, dip net, and crab pot or

Taking crabs by trawling In trap. Crabs may be taken
inshore waters during closed by trawl; however, the

shrimp trawling season is trawl must not exceed
unlawful, maximum allowable dimen-

sions specified for

shrimping. All sponge
crabs (egg-bearing) caught
south of the Intracoastal
Waterway between the Gulf-
port Ship Channel and the

Mississippi-Alabama state
line must be immediately

returned to the water.

Menhaden Reciprocal aggrement with Reciprocal agreement with

Texas and Mississippi Louisiana and Mississippi
governing taking of menhaden governing the taking of

in Louisiana waters by out- menhaden in Mississippi

P 10



TABLT' B- I-' I

IIANA:IIF' MIMUF'PFS FOP~ F ISMJILL

I eisfN aa~Iss~

vt *r Seed grounds maintainied for I ta -I'k ~ ken only
us-e and benefit of ovst or i" w, I r, f'r\'ved byte

Industry and pbliMc. ~ t ar Poa; r t 1~ 1! a It h.
Favorable cuitch ma terial kI r'. 1!t tr d PreI'f cor
planted to enhance seed <ootri. vteriv~
production . T ime, quantity, v;1t>4  c't1 

t tub1

and method -vesting mT" It h f it I! Id t (

oysters fro, --d ground,.e;larr 'ii r ! 'on

restricted. ..eshwater Idr i 1 ife

diversion structuires have '~vot 't rt e
been coost ructed at Bayou sa ~ u
Iamoqute LItlIe (Coqu LIe P -I'1 )TTnfn

Rohemiai, and White flitetf. a ; h
rew ~ V' . vqf (-r- tak~en

mki i 1ea! 3oi I ncbes-

i 1 Irc W'.Ir t, tI . i in i n any,
T~i ' u w~r I' I Ine

* 1* * t 1-: * : ' a b r r i tr

I p' V I I' ;1( ' W' t~

*~ ~~ ~ i i r ir Ia m, pT!Ii'W!1i

a'' rr 'TO aw. I T'>i t' V i k1  e i t with a

1 a ' ni~ ~ii'C~int~no larger
an Id t rawl. tha,-n ' le(t alonp its

rco rL, 1t mi' nk I'~ 0feet

along it , lead line.
Trawl Inp I- tnt permitted
in any area within 1/2
mile of the mainland nor
within any bay except by
licenqed live hait
dealers. However,
trawling Is permitted in
the pipeline canal In

B- 29



uqe t-f dredeed materials to build marsh in the Louisiana portion of the

st:v irea will be investigated as part of the Louisiana Coastal Area

st i',. The rc, rsl creat ion study was initiated in FY R4.

CONCEPTUAL ALTERNATIVE 14-ESTABLISH SANCTUARIES

B.1.33. Establisbing sanctuaries in important breeding, nursery, and

feeding grounds would make a minor contribution to preserving wetlands

and increasing fish and wildlife production. The plan would have no

effect on enhancing vegetative growth or creating favorable salinity

gradients. Sanctuaries protect fish and wildlife species by preserving

habitat -nd protecting organisms during critical life cycle stages.

Such protection Increases productivity and reduces mortality. Louisiana

inshore waters and the Mississippi Sound north of the barrier islands

are managed a portion of the year as "quasi-sanctuaries" to allow cer-

tain commercially important estuarine species the opportunity to mature

(see table B-I-13). This plan does not address the major problems asso-

ciated with habitat losses. The plan would also reduce the commercial

and sport harvest of the fish and wildlife resources. Because other

plans would accomplish the planning objectives more extensively and

without reducing harvest, this plan was not considered further.

CONCEPTUAL ALTERNATIVE 15-KANAGE FISH AND WILDLIFE

B.I.34. Louisiana and Mississippi have established fish and wildlife

management programs. Fisheries management programs for the major com-

mercial species are shown in table B-1-13. The management programs are

primarily directed at regulating commerical harvest.

B.I.35. Six wildlife management areas, approximately 109,823 acres or

about 10.5 percent of theland in the study area, have been established

to enhance wildlife productivity. The wildlife management areas are

described in table B-1-14.
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TABLE B-1-12

STUDY AREA COASTAL ZONE MANAGEMENT PROGRAMS

Status Report

Parish/County Status

Mississippi

Hancock Program report complete. Program implemented:

Harrison September 1980
Jackson

Louisiana

Livingston Draft program report in preparation

Jefferson Final program report under reivew--DNR

St. Bernard Final program report under review--DNR

St. Charles Draft program report submitted to DNR August 1983

and under review

St. James Final program report under review

St. John Not participating in CZM program

St. Tammany Final program report under review--DNR

Orleans Final program report under review--DNR

Tangipahoa Final program report in preparation
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.. t Srate of Louisiana ha.;; an approved coastal resources pro-

Tho programn contains a comprehensive set of coastal zone manage-

I I. ie' and an organized state and local government structure for

!ng the policies and delineating the coastal zone boundary.

:, 1:,!( in the state policies are a set of coastal use guidelines that,

1' t , const itute a major regulatory program for the study area.

ctri i il of the state program are in the document entitled "Louisiana

,:;tai Resources Program Final Environmental Impact Statement" pub-

]ised by the Louisiana Department of Natural Resources, dated lqO.

st, stus of parish and county coastal zone management programs is

ow," In table B-1-12.

,.I.i. The regulatory programs of the Federal, state, and local

o v:,jrnments are comprehensive and capable of effectively regulating

o11tratlons that contribute to adverse changes in the area's

resources. The studies performed for this report could not identify any

Additional regulatory requirements that would significantly improve

these programs. Stringent enforcement of the existing regulatory

programs will provide a moderate contribution to meeting study planning

obJect ives.

CONCEPTUAL ALTERNATIVE 13-FILL SUBSIDING AREAS

B.1.32. Filling open water areas with dredged material from maintenance

!reginp of navigation projects would provide moderate contributions to

restoring wetlands, enhancing vegetative growth, and increasing wildlife

production, and a minor contribution to creating favorable salinity

gradients. The Corps of Engineers is using dredged material from the

'AR-GO to a limited extent in St. Bernard Parish to build marsh at the

lower end of the waterway. In the future, more of the dredged material

is expected to be used in the parish to build marsh. In addition, the

B-26
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was selected because such a distribution would provide near equivalent

flows at both sites. Since the analysis of individual sites showed that

the TINC site has the most favorable rating but may not be capable of

providing sufficient flow without adversely affecting navigation, a

combination of maximum flows through the IHNC site and the remainder of

the required flows at the Bonnet Carre' site was selected.

CONCEPTUAL ALTERNATIVE 12-REGUIlATE ALTERATION OF WETLANDS

B.1.28. The alteration of coastal wetlands that accompanies human acti-

vities has contributed significantly to saltwater intrusion and other

environmental problems. As a result, regulating adverse alterations is

recognized as a means of protecting and preserving the environment.

Federal, state, and local agencies have implemented programs that

protect the public interest through regulation.

B.1.29. The US Army Corps of Engineers administers a major regulatory

program under autborities in Sections 9, 10, and 13 of River and Harbor

Act of 1899, Section 404 of the Clean Water Act of 1977, and Section 103

of the Marine Protection, Research, and Sanctuaries Act of 1972, as

amended. Permits issued by the Corps are required for work on struc-

tures in navigable waters of the United States, for the discharge of

dredged material or fill into navigable waters, and for transportation

oF dredged material for the purpose of dumping into ocean waters.

Structures such as piers, wharfs, and docks, and activities that include

channel excavation, placement of riprap, groins, buoys, mooring devices,

cables, and pipes require permits. The Corps of Engineers revised its

dredge and fill regulations In July ln75 to include nontidal wetlands

and a variety of navigable waters. Coastal wetlands contiguous or

adjacent to coastal waters and freshwater wetlands contlious or adja-

cent to primary tributaries were added to the Corps jurisdiction in

1976.
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TABkLE B-I-1 I

RANKiNG OF POTENTIAL FRESHWATER DIVERSION SITES BELOW NEW ORLEANS

Ranking Site Name Reasons

I IHNC No relocation, channel excavation,

habitat alteration. Minimal founda-
tion problem, low probability of dis-

turbing archeological and historical

sites. Minor adverse socio-economic

impacts, widespread public support.

No land acquisition required.

2 Riverbend Major foundation problems. Very
costly. Moderate habitat altera-

tion. Scenic river or stream may be

altered. High probability of dis-

turbing archeological and historic

sites. Strong public opposition.

3 Bayou Terre Aux Major foundation problems. Moderate

Boeufs and channel excavation. Very costly.
La Loutre Major habitat alteration. Scenic

river or stream may be altered. High

probability of disturbing archeo-

logical or historic sites. Major

adverse soclo-economic impacts.

Strong public opposition.
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The channel would extend about 20 miles from the Mississippi River to

the MR-GO.

B.1 .29. Order-of-magnitude enlgineering, soclo-economic, and

environmental assessments were made of these potential .ites similar to

those made for the sites above New Orleans. Pertinent data from the

assessment are shown in table 3-1-8. The same numerical relative rating

system was employed in the assessment. The relative ratings for these

sites are shown in table B-1-9 and the numerical values, resultant

effectiveness factors, and ranking of the sites are shown in table

B-1-1O. The ranking of the sites with supporting information are shown

on plate B-2 and on table 3-1-li.

B.1.26. Although the IHNC site ranks better than the other two sites,

both the IHNC site and the Riverhend site were retained. The Riverbend

site was retained because preliminary analysis indicated that it may not

be possible to divert sufficient flow through the IHNC site without

adversely affecting navigation. As a result, two plans to divert fresh

water to Lake Borgne below New Orleans were retained for further

analysis.

CONCEPTUAL ATERNATIVE 3-DIVERT FRESHWATER AT ONE LOCATION ABOVE AND ONE

LOCATION BELOW NEW ORLEANS

B.l.27. Diverting fresh water at two locations, one above and one below

New Orleans, Is an attempt to balance the advantages and disadvantages

of using only one site. Since three plans with single sites were

retained for detailed analysis, the three sites were used to develop

combination plans. Diverting 50 percent of the required flow at both

the Bonnet Carre' site and the Riverbend site was selected. Diverting

75 percent of the required flow at the Bonnet Carre' site and 25 percent

at the Riverbend site was also selected. The 75-25 percent distribution
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3.1 .36. Moanaging, fish and wiIdlife populat ions by regulating harvest,

;tock i 0l0 programs, plant ing c Iutch iat eria I for oyster cul ture, plant Ing

and propa.ctr fnp vepetat Ion, and by cont rol led marsh burning would make a

-inor contribution to enhancing vegetative growth, and moderate contri-

hutions to increasinp fish and wildlife production. The Louisiana

Department of Wildlife and Fisheries plants cultcl. material for oyster

,7lture on public oyster seed grounds. Funds for planting cultch

material are obtained from the Coastal Energy Impact Program. Decisions

on where to plant cuItch is made by Department of Wildlife and Fisheries

biologists. In the study area, cultch material was planted in Bay

Boudreau, Half Moon Island, and Le Petit Pass throughout the late 1960s

and early 1970s. In 1979, approximately 1,000 acres of cultch material

was planted in Bay Boudreau and about 400 acres in Le Petit Pass. About

500 acres of cutch material will be planted in the study area in

1094. The plantings mostly occurred the same year the Bonnet Carre'

Spillway was opened. A good oyster spat set resulted and oyster

production has been fairly successful in subsequent years when favorable

salinities existed. In recent years the Department of Wildlife and

Fisheries has concentrated cultch planting in the Breton Sound Basin,

the location of the most productive public seed grounds. Cultch

material was planted in the Black Bay area in 1981. About 100 acres of

material were planted in Hackberry Bay in Barataria Basin in 1981.

Indications are that If favorable salinity conditions existed more often

on public oyster grounds In the St. Bernard marshes and adjacent areas,

the Department of Wildlife and Fisheries would expand cultch planting in

the study area. Oyster fishermen have planted cultch material in leased

areas where favorable salinity conditions exist most of the time.

Suitable water bottoms have been created in a large portion of Lake

Borgne, the most productive oyster harvesting area in the Louisiana

portion of the study area.
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B. .37. In Mississippi, the Mississippi Bureau of Marine Resources

initiated an Oyster Reef Rehabilitation Program on 20 August 1979.

Prior to this program, oyster production in Mississippi Sound waters had

declined sharply due to adverse salinity conditions, closure of reefs as

a result of pollution, and adverse effects of periodic hurricanes and

other tropical disturbances. Between 1960 and 1982, approximately

243,000 cubic vards of shells were planted in Mississippi waters. In

recent years, most of the cultch material has been planted in western

'ississipl Sound east of Cat Island. During the period September 1979

to June 19o, 87,n0 cubic yards of cultch were planted in Mississippi

Sound; RI ,n0(, acres (93 percent) in the western Sound. The planting of

,,]rch material fi Mississippi Sound has significantly contributed to

increas,,! ovster production when favorable salinity conditions exist.

P. 1-.. .1c' ing and propagation of vegetation is used to a limited

-. ,t i, tle !tidv area, primarily on the barrier islands In Chandeleur

S dti. :t r(, I le,! marsh burning Is a management tool used to propagate

the pr,'w of three-cornered grass, the preferred food of muskr.ts.

C(Ot rot I,'d mirsh burning has been used to some extent in St. Bernard

Sr itsb a round lake Lery on the Delacroix Corporation lands. The plan

would have a minor effect on preserving and restoring wetlands or

creating favorable salinity gradients. The plan does not create favor-

able salinity gradients and would make only minor contributions to the

planning objectives. Because of the extensive Federal and state manage-

ment programs that already exist, additional programs are not warranted

until salinity, water quality, and land loss conditions improve. With

improved conditions, state and local agencies would expand their current

programs to maximize fish and wildlife production.
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CONCEPTUAL ALTERNATIVE 16--VARIOUS COMBINATIONS OF PLANS

1-1 .39. The analysis conducted for the individual conceptual plans

revealed that various combinations of p]an- need not he considered

because most of the plans are being implemented to the maximum extent

prI tfca ble. Regulating alteration of wetlands is being adequately

accomplished by the Federal and state permit programs and coastal zone

nma nacient programs. Subsiding areas are being fi lled to a limited

cxtent by the Corps of Engineers as part of the navigation maintenance

program. Marsh creation studies to Investigate more extensive use of

dredged matorial as fill in subsiding areas began in FY 84. Although no

smnttiarl . ,irp designated in the study area, Louisiana inshore waters

and the ississippi Sound Is managed part of the year as "quasi-

sainctuaris." Designating areas in the study area as san-tuaries would

reduce commercial and sport harvest, which is not desirable. Programs

to manage fish and wildlife resources appear to be adequate although

there may be areas where these programs could be expanded.

CONCEPTUAL ALTERNATIVE 17--NO ACTION

B.1.40. If no action is taken, coastal wetlands will continue to be

lost as a result of natural processes such as subsidence, compaction,

and erosion, as well as human activities. Seasonal high salinities will

continue to encroach upon the area and steadily reduce the extent of low

salinity estuarine nursery areas, converting the fresh-intermediate-

brackish marshes to more saline types. The loss of wetlands and

alteration of habitat types will reduce quantity of fish and wildlife

resources. The no-action alternative will serve as the base condition

for comparing the merits of the other alternative plans.
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SPECIFIC PLANS SELECTED FOP INTERMEDIATE STACE ANALYSTS

B.1.41. As a result of screening the conceptual alternative plans, six

specific plans were identified for intermediate analysis. All of the

plans provide for diversion of Mississippi River water to the Lake

Pontchartraln Basin and Mississippi Sound. The six specific plans were

designated plans A through F and are shown in table B-1-15 and on plate

B-3.

3.1.42. Concurrently with the analysis of the six plans, a recreation

development plan was being developed. Potential recreation sites in the

study area were visited and evaluated on the basis of proximity of

location to the project affected areas, reasonableness of land

acquisition costs, lack of or overuse of available access areas,

expressed public desire for additional boating as reflected in opinion

surveys, and in the recreation demand-need analysis. Detailed

information on the recreation analysis is contained in Appendix C,

Recreation Resources. Six recreation sites are proposed for

development. They are Frenier Beach, lake end of the borrow channel

within tbe floodway, the Rigolets, and Pointe Aux Herbes in Louisiana;

ard at Cedar Point and Wolf River in Mississippi. The recreation site

development plan will ge part of the recommended plan. Comments from

the Federal, state, and local agency reviews of the proposed recreation

development plan were very favorable. Requests from St. Tammany, St.

Bernard, and St. Charles Parishes for additional facilities will be

considered in the advanced engineering and design phase of the study.

Detailed information on the recreation analysis is contained in Volume

ITT, Appendix C, Recreation Resovrces.
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TABLE B-1-15

SPECIFIC PLANS SELECTED FOR INTERMEDIATE STAGE ANALYSIS

Alternative Strategy Diversion Site

Plan umber

A Divert at one location Riverbend
below New Orleans

B Divert at one location Bonnet Carre' - 75% of

above New Orleans supplemental flow

and one location below Riverbend - 25% of

New Orleans supplemental flow

C Divert at one location Bonnet Carre' - 50 % of

above New Orleans supplemental flow

and one location Riverbend - 50 % of

below New Orleans supplemental flow

D Divert at one location IIINC

in New Orleans

E Divert at one location Bonnet Carre'

above New Orleans IHINC

and one location

in New Orleans

F Divert at one location Bonnet Carte'

above New Orleans
B
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Se0 t i, n . UIE'; I N'VTAF1)N AND [VAI, I.\TCON OF PLANS

CRITERIA

... '[he nature of the s tuly ohectives, primarily the objective of

ohino log fi oh no.d wildlife resouoices, required that specific conditions

he estiblished as a basis for detailed design of the alternative

-3l05. The optimum seasonal salinity regime for resource productivity

WAI determined by an interagency ad hoc group in 1982. This regime was

11rther translated into estimates of supplemental freshwater flows

;oqnired to achieve the optimum salinity gradients. The seasonal

.;ivoplement al flow requirements provided the basis for scoping and

desi-ning the plans. With the flow requirements, it was possible to

','aluatm the capability of the specific plans to meet the optimum

salinity gradients and the cost effectiveness. When a specific plan did

n'ot achieve desired salinity regime or meet the performance criteria

established in the Economic and Environmental Principles and Caidelines

For water and related land resources implementation studies dated

'-rch 10, 1983, it was eliminated from further consideration. The

1-.erforin-ince criteria are completeness, effectiveness, efficiency, and

aicceptability and are defined below:

o Completeness - the extent to which an alternative provides and

accounts for all necessary investments.

o Effectiveness - the extent to which an alternative plan is

technically feasible and alleviates the identified problems.

o Efficiency - the extent to which an alternative plan is the most

cost effective means of alleviating the problems Identified and

is consistent with protecting the nation's environment.

B-- 19
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t .,abi V; - tin workat ility of thI, aLternat ive plan with

re ;i~epet ; ac'eptece by stare and local cnti ties and the public.

T' i s is a nd r cciamelitions of the, ad hoc group

,cgrd ing the op L l n naini ty reg i: are in the signed Memorandum For

iecord and iLimmaries of the group meetings presented in Exhibit 1. The

salinity regime is shown in plate B-4. Based on a 10-year study by the

Louisiana Department ,f Wildlife and Fisheries, the salinity regime is

necessary 5 out of if) years to produce optimum conditions for oyster

production. The supplemental flows required to achieve the desired

conditions were assessed at three locations in the study area. The

three locations are shown on plate B-5. In the assessment, the desired

conditions were determined to already exist at Location #i most of the

time. To achieve the condition at Location #3, an estimated peak

diversion of 180,000 cfs to Lakes Maurepas or Pontchartrain or 225,000

cfs at or below the IHNC are required. Some supplemental flows are

required throughout the period January to November to achieve the

conditions. The magnitude of these peak diversions for desired

conditions at Location #3 approach the capacity of Bonnet Carre'

Spillway. They would require extensive modification of the IHNC, cause

considerable relocatiou of people, and interfere with navigation in the

IHNC. In addition, such diversions would be infeasible during average

flow conditions on the Mississippi River of 463,000 cfs because of

adverse affects on river navigation and the use of the river as a water

supply source. The estimated cost of a project to accomplish such

diversions would be in excess of $200 million and would far exceed the

benefits generated by the diversion. Therefore, optimum salinity

conditions at Location #3 were eliminated as a criteria. The assessment

showed that the desired' salinity regime at Location n72 could be achieved

with a peak flow of 30,000 cfs to Lakes Maurepas or Pontchartrain or

45,000 cfs at the IHNC site or below. The diversion period would be

from March through November. By achieving the optimum conditions at
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,o,' 1 1,2, optimum sal ijot les at LocaItion 4#3 woLl.d be achieved for all

ciorltlil; kKc JpL for March, April, May, and July . Thus, the criteria for

all pl rns is t.,) achieve the desired salinity regime at Location #2. By

lesig-ling alL plans to achieve the desired saLinity conditions at Loca-

tioni 2, th, pla ns would also produce identical benefits. The estimated

present worth value of the benefits that would accrue to any plan that

Wchieves the desired salinity conditions is $79 million.

PLAN A (R[VEREND SITE)

1 .2.3. The suppieMental. flows required at the Rive Tbend site to achieve

the desired salinity regime at Location #2 are shown in table B-2-1.

.2.a. The site plan for the Riverbend site is shown in plate B-6. A

control s ructure would be located at about river mile 83 AHP. The

diversion channel would be excavated from the control structure through

the hurricane protection back levee across the marshes to the MR-GO.

Plan A vould result in the conversion of about 1,240 acres of marsh to

conve.yance channol and disposal area. Plan A has a high probability of

uticovering cultural resources and five natural and scenic streams would

b, lteredi. They are Bayou Dupre, Bashman Bayou, Terre Beau Bayou,

Pirogtie h iyou, and Lake Borgne Canal. Floodgates would be placed at the

inters,-tion of the diversion channel and the hurricane protection levee

along the MfR-GO. Hydraulic investigations of the Riverbend site deter-

mined that under design conditions diversions could occur only during

the period January thiough July because the hydraulic head at this

location is inadequate during the remainder of the year. Diversions are

required March to November to attain the desired salinity regime.

Further in investigations were made to determine whether a storage

Impoundment could be created in the marshes between the hurricane back

protection levee and the hurricane protection levee adjacent to the MR-

GO and GfWW. Such an impoundment was considered impractical because the
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TABLE B-2-1

RIVERBEND SITE

p~i~nent1"lows 1Kcquired to Achieve
iesired Salinity Conditions at Location #12

Wi tl-Projec t
Desired-Salinity- Salinity

Month Supplemental Flow Location #/2 Location #~2
(cfs) (ppt) (ppt)

Jan 015-17 14.2

Feb 0 13-15 12. 2
Mar 16,200 11-13 9.6
Apr 45,000 7-9 8.0

May 25,000 6-8 8.0
Junl 2L,900 12-14 12.5
J.Li 4,800 12.5-13.5 13.0
Aug 3,900 15-17 16.0
Sep 3,000 16-18 17.0
Oct 8,300 16-18 17.0

Nov 4,800 15-17 16.0
Dec C) 15.5-16.5 16.0

hirricane protection levees would have to be raised and pumping stations

and floodgates that provide drainage to the developed areas in

St. Bernard Parish would have to be modified. About 24,000 acres of

marsh wouli be inundated. A control structure and channel to divert 100

percent of the supplemental flow January thru July would cost about $137

million.
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B.. Oft icial s from Becaard Part,,ch have indicated that they will

oppose a f'o.shwater diversion project in their parish. They do support

to concrpt of- freshwater diversion and realize the need for additional

froehwiter im, St. Bernard Parish. They have constructed a 250 cfs

Lh A ti le , Lt t T p Ivi I so pp e enta 1 water to adjacent

wet. lnd. The piish has beea issted pernits by the Corps of Engineers

.. el4te t0 !;sL ill flap gate cuiverts, upgrade spoil dikes, and

me) 1rC ut I ne w df ke in the Marshes bet ween the back hurricane protection

I vt., id the hurricane protection levee adjacent to the MR-GO. Some of

r i ho ari cii nt h Ae been put in place. These improvements are

,,uvl ,loned to reduce saltwater instrusion In the area by conserving rain

runof and by water diverted through the Violet siphon. The parish does

-ioporL the I{,NC and Bonnet Carre' freshwater diversion site. The main

ro-oas for opposition to the Riverbend site e 1 listed below.

* The Violet siphon would not be needed if the Riverbend diversion

is constructed. The public investment in the siphon would be

lost -

* The diversion channel would bisect a large portion of St. Bernard
0ari sh.

Ft( increased flow as a result of the diverted freshwater through

thie Biyoi Dupre structure outlet woold cause additional

navlIgat[on problems to fishermen in the area.

o The wter would be diverted too close to the oyster beds in Lake

Borghe. The beds would be overfreshened and -ubjected to fecal

col i form contamination.

o The increase in water levels in the marshes as a result of the

diverted water would aggravate drainage problems in the area
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comn~idc ftc! Lot Canal, back levee, divers ioin channel, and

.Ls Lssz, L River levee.

), ,- : . SC Lc Otedac would -,c impacted by the proposed

divc',too. ,aiey are Bayou Dupre, Bashman Bayou, Terre Beau

Bayou, Pireogu Bayou and Lake Borgne Canal.

o Diversion channel required to convey a peak flow would be of

sufficient size to support deep-draft navigation. The diversion

structure couid be modified to Inclade a navigation lock. Deep-

draft navigation would then be possible between the Mississippi

River and MR-GO. This type of channel may encourage industrial

development in the parish which is undesirable at this time.

o The plan to Install culverts and dikes In the marsh would not be

necessary. The public investment in the construction of portions

of the plan would be lost.

Plan A was eliminated because it could not achieve the desired salinity

regime and the Plan does not meet any of the performance criteria.

PLANS B AND C (RIVERBEND AND BONNET CARRE' SITES)

B.2.6. Plans B and C the Riverbend site in combination with the

Bonnet Carre' site . . _hieve the same salinity (-o!itions, the

Riverbend site would require 1.50 times the water required at the Bonnet

Carre' site. The additional flow is required at the Riverbend site

because a significant portion of the diverted flow wnild be lost to thc

Gulf of Mexico via the MR-GO at ebb tide. The water loss at ebb tide

would only affect the salinity in the MR-GO and adjacent marshes.

Plan B is based on diverting 75 percent of the required flow from the

Bonnet Carre' site and 25 percent from the Riverbend site. The total
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IA:' Iclbe L <. >. 4 ts ttl , f2t es wo u 1d

1-11lc 1; o 1. -1 ow a1t tihe Q~i 'Ir at nd I, N(0 C fS would

the' 1 c Fioi t te 'i -I ete. Plaingthe stricture Ti

e B Spi ie I' W : 1" Wd 51 i A,'FOA. T Ii~ eiii neoer lorg anialysi s

0" ,l'ii L " i '1 :- '- II t fi u i! I- ireehwater di version

9<0 i;VP- Ad d it tc 1 :1 0:, 1oo c: it od i tyi n?, the c

i rrr a~i he Foundi in Lie discuss I ),- o f PiF.Both structures-

* ;i do r iilug the period Mi:1Llire ugh July. Hloweve r, only

",iri sfte, structture woi2 -1 be capable of diversions during

* 2 V i 1 reuighl Movoihor. 'I'll estiated construction first

.4 '" [i i t :,rre Site for plan for plan B is $41 million. The

I ~e r.';tru t on f irst cost for the Riverhend site is estimated at

!rl t 0C 4 ? esti1atd co d s $5 M illIion.T

a I .n Is h icedl on a diet ribhut too that hal f of the p'-ak flows by

,i, i s, iL toenp Car re' Site were, to he furni shed at that site end hialf

t !( J I-dilro i h'' uising the dlverhei site weie furnished at

t Iii s basis , the peak dles i, go flo-w at: Riye rhend would be

JI) .- io it B[Low t Cairrto' c-e 1 d '. T-e construiction

f 7 1 2Z,500 cis ttyiii tire an clianel is estimated -,t $79

ii I loll tir thle Riverheod site. Ph est Imitred pest o f dIv e r t i ii 15 ,00 0

ait Ih Bajot Carre -,Ite is $I" miIton. The totil cost of this

I o wn Iibe abc t 1 P9il 111.

B...Plans B and C were eli iina ted because the plans would not be

coi [ci vfeesile and the ptanis woo Ild not meot the per formnce

rituna i ' f I Ii ?,n cy 1 and ) cet .I )i lIii 11 . 1 ['s B , oli C d o n ot me et the

(r i.ten iou efflit f-ency bcaiise thuy wool d roqni re that iiiorSL 1o spI (em(, ii t.a1

f-resh1 water be diverted to achieve the desi red salinity regime. Fifty

perc'eiit if the. waiter diiverted at the P1ye rhend Li to V101 IL belSt i1c th Irlle

'M~t-Gil at e~bb tide . The so plans coot a in two livers too sit es that wouil d

nriqi. c ire land t(cquisttton. Mn re overall adverse impac ts to the
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111< jO i tc ~.11llol~ L t he

S i. 1 . 9r .)1 01 1LOu fi1,w Lo in ; d vertec.

- ~ ~ ~ ~ ~ ~ ~ ( ~ 'Iih vrtdt ox~ c hainnel

-~, i' B may be Le-thl ra r y I' o

t~ ~ P,, 0001 t 1 .o"I 3 'he Ri verbetid

Lo i s I 0a1 1 0_) LO o ys r bed,; iii Lae~e BorbuIc to

ilow t eo it ,ol i orm i tntiii:. the 1;tlp Ri 7er to die-ott

RlVer so :otsthr:' ,,Oe Ld oetl !f Leout in Lake Borbuie woulid cover oyster

K is1-;tid .tdv-rsely a 1 CtC O7.3 tor 6C1oWLh- P lans T3 anid C do not, meet the

'rl[terioii oF accoLibitity. As previotis Ly itidicited, otficials of St.

errdPari ;h love e.Kres;sed cOpttOjs t Ll t) a d ive cc ten site in their

* loe ent lv, Pt ins; B and C were 0i iitQ from

etdlit t10.

PLAN 1) (INNER HARBOR NAV IGATItON CANAL SITE)

B .2 . 9. Another Stedy;, 'Mississippi River-Gulf Outlet, New Lock and

Connecting Channels,' Is belig conducted to determine the feasibility of

rehabilitating or replacing the existing Industrial C;anal lock (plate

B-7 ) .Numerous; potential sitiplock locations as well as the exist ing

locat ion of the lock are being investigated to determine the most

suittabie . A locat ion so ecc ion study completed in March 1975 concluded

that only two sites merit detailed study, one at or near the existing

Lock and one designated as the lower Violet site. Detailed studies are

underway and a study completion date has not been determined.

B.2.10. Since the final shiplock location has not been determined,

three schemes were developed to investigate freshwater diversion at the

1IHNC site. In the first scheme, 18 combinations of lock types and sizes

were considered using various operational modes. The 13 combinations

are described in table C-1-30, Appendix C, Engineering Investigations.

The overriding concern in all three schemes was to accommodate fresh
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B.2.12. As indicated in the table, supplemental water is available

through the exi3ting lock system in all months except September, but the

peak dischar ;e is only 3,047 cfs. Therefore, the supplemental water

available to be diverted is of such small magnitude that it would not

have a sigiiLfl :ant effect on establishing the desired salinity regime at

Location #2. Thus, the second diversion scheme was eliminated from

consideration.

B.2.13. In the third diversion scheme, the possibility of constructing

a freshwater diversion channel adjacent to the existing lock within the

existing rights-of-way was considered. The largest structure that could

be constructed within the existing rights-of-way would consist of three

10-foot diameter concrete culverts approximately 400 feet long (plate B-

8). The supplemental flows that could be diverted through the culvert

system based on average monthly head differentials are shown in table

B-2-3.

TABLE B-2-3

IHNC SITE

SupplemeuLai Flows Diverted Through Culvert System
Adjacent to the Existing Lock

Month Supplemental Flow Month Supplemental Flow

Jan 6,000 Jul 5,700
Feb 7,600 Aug 4,600
Mar 8,700 Sep 4,300

Apr 9,500 Oct 4,200
May 9,100 Nov 4,200
Jun 7,100 Dec 4,500
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B.2.14. The flows that could be diverted through a culvert system can

be accomplished only with the existing lock or by modifying the existing

lock with a longer chamber to accommodate lockage of more vessels per

operational mode. However, the supplemental flows capable of being

diverted shown in table B-2-3 are insufficient to establish the desired

salinity regime. The estimated cost of the diversion structure is $31

million. Further study of the IHNC site with the diversion structure

adjacent to the existing lock was curtailed because the supplemental

flow required to establish the desired salinity regime could not be

achieved.

PLAN E (IHNC AND BONNET CARRE' SITES)

B.2.15. To achieve desirable salinity conditions with plan E, the IHNC

plan that produced the maximum freshwater diversions was used in

combination with flows from the Bonnet Carre' site. At the IHNC site

the culvert system adjacent to the existing lock produced the maximum

peak flow of 9,500 cfs. Therefore, the IHNC peak flow would have to be

supplemented by a 25,000 cfs struuture at the Bonnet Carre' site. The

freshwater diversion structure at the Bonnet Carre' site would be placed

just upriver of the spillway structure. The estimated cost of a 25,000

cfs structure at the Bonnet Carre' site is $50 million. The total

estimated cost of this plan is $81 million. Plan E does not meet the

efficiency and acceptability criteria. The design capacity of the

diversion structure at the Bonnet Carre' site is only 17 percent less

than the capacity ot a diversion structure required to divert 100

percent of the flow at the Bonnet Carre' site. However, the cost of

Plan E is 40 percent greater than diverting 100 percent of the flow at

the Bonnet Carre' site. In addition, half of the Mississippi River flow

diverted at the IHNC would be lost in the MR-GO and GIWW on ebb tide and

would only benefit the marshes immediately adjacent to these water

bodies. Oyster beds in Lake Borgne may be temporarily or permanently
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closed because of high fecal coliform counts. The IHINC site is located

.oo close to the ovter beds in Lake Borgne to allow fecal coliform

organisms in che .ississippi River water to die-off. Several industries

adjacent to th, 1HNC discharge wastewaters into the IHNC along with

waste from vessels that utilize the waterway. The City of New Orleans

discharges stormwater runoff into the IHNC. The water quality of the

IHNC is adversely affected by these wastewater discharges and has been

classified as water quality limited. Coliform counts exceed water

quality criteria frequently. A diversion site adjacent to the existing

IHNC would be opposed by the City of New Orleans and the shipping

industry. The City of New Orleans would not receive any direct benefits

from the project and the shipping industry would be concerned by adverse

impacts of navigation in terms of greater velocity through the IHNC than

normal when water is being diverted. Therefore, Plan E was eliminated

from consideration.

PLAN F (BONNET CARRE' SITE)

B.2.16. Plan F consists of a site at the Bonnet Carre' Spillway. One

option considered for Plans B, C, E, and F was modifying part of the

existing spillway structure for freshwater diversion. The existing

structure, with a sill elevation of 16.1 feet NGVD, was designed to

operate only during high water periods on the Mississippi River.

However, freshwater diversions are required only during periods of

average to low flow on the river. The sill elevation necessary to

provide adequate freshwater diversions to achieve the objectives is

-21.0 feet NGVD. Overall, modifying the existing spillway structure to

allow diversion during average to low flow on the river would be

expensive and would require part of the spillway structure to be

inoperative for at least 2 years.

B-50



1

.'.V . Pin F meets all the performance criteria and the desired

,*A lnitv reoqime can be achieved. Plan F provides and accounts for all

p, ,,.i rv i vestments and actions to ensure that the contributions to

rhe planning objectives are realized. However, it is assumed that other

-,: il , state and local agencies would continue to implement their

ro~rar to rg-gulate alteration of wetlands, fill open water areas, and

o iv e the fish and wildlife resources of the study area.

K.2.18. The Bonnet Carre' Plan is the most effective and efficient plan

in providing the required supplemental flow and in maximizing

benefits. Plans A and D could not divert enough water to provide the

required supplemental flows. Plans B, C, and E would require 13, 25,

and 75 percent more water, respectively, to attain the desired optimum

saiLnity regime. The plan would be more expensive because the total

length channels would be longer, more habiat would be altered, and more

relocations would be required.

F.2.19. Plan F has one of the shortest conveyance channels. The 6.6

mnle conveyance channel would use 2.0 miles of the existing borrow

:hanne]. Therefore, ony 4.6 miles of channel excavation is required.

Most of the excavation is through areas classified on the fish and

wildlife habitat maps or upland developed areas which have low values

for fish and wiLdlife. Plan F is accepted by Federal and Louisiana and

Mississippi state ageacies concerned with fish and wildlife resources.

The plan has a low probability of uncovering cultural resources.

B.2.20. Aiverse water quality impacts associated with Plan F would be

limited to the southwestern portion of the lake In the vicinity of the

outfall canal. These impacts include increased turbidity, nutrients,

coltform counts and slightly lower temperatures. Beneficial effects on

western lake Pontchartain from the diversion include higher dissolved

oxygen levels and lower coliform concentrations along the southern shore
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in Jcffersoni and orlcaiis Parilhes, particularly in the vicinity of

qjrmwater outtail a in s. During periods of diversion, the low

;alini't w'itor _ in Lak tL,-hartrain may displace brown shrimp, spotted

:e itrout, i ru1, id other e(tuarine species to eastern Lake

Poat Tha.tr .1.d Like Borgue. During years of lesser diversion or no

.!,<er-io, o t i i, thec will be Little or no adverse impacts on these

species. They will be benefitted due to the increased nutrients in the

system. Even in years of maximum design diversion, salinities would

return to near normal conditions during the fall and winter months.

B.2.21. Engineering analysis of modifying part of the existing spillway

structure for freshwater diversion or placing the diversion structure

adjacent to the existing structure revealed that it would cost

$5,200,000 more to modify the spillway structure for freshwater

diversion. The increased cost is because the existing gates would have

to be removed and then reconstructed for freshwater diversion and

cofferdams would be needed to protect the work site from Mississippi

River overflow. The structure above the culverts would be reinforced

concrete instead of embankment and an additional bridge over the

conveyance channel would be required to provide continued access to the

road on the landside of the structure. Therefore, it was determined

that the freshwater diversion structure should be located just upriver

of the spillway structure.

B.2.22. Another option investigated was location of a freshwater

diversion structure adjacent to the existing structure. Site

investigations determined that the diversion structure should be placed

just upriver of the existing structure. Land acquisition would be small

and relocations would be held to a minimum.

8.2.23. Supplemental flows computed at the Bonnet Carre' site to

achieve the desired salinity regime during 50-percent drought conditions
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Are given in table B-2-4. Sufficient hydraulic head is available to

design a freshwater diversion structure that could pass the required

,;oppl emental flow.

!.2.24. Supplemental watir could be diverted nine months in the year

('Iareh-November). The maximlu design flow requirements would be

diverted on an average of every other year. The analysis of the site

indicated that no constraints exist that could not be reasonably

overcome in the engineering design of the diversion structure, channel,

and ass- lated works. the estimated first cost of construction is about

S57.8 m;!! ion. Plan F was retained.

RATIONALE FOR NATIONAL ECONOMIC D)EVELOPMENT PLAN

B.2.25. Plan F is the least costly and yields the maximum excess bene-

fits over costs of the alternative plans. Modifying Plan F to divert

less or mre than 30,000 cfs would move the position of the desired

salinity regime inland or seaward of Location #2. The supplemental flow

requirements to achieve the desired salinity regime at five locations

were in-ilvzedi

0 Locition #1

o between Locations #i and #2

o .ocation 112

o between Iocations 1#2 and 113

o) lo''cation !f3

No sippl,-i'rital flow Is required to achieve Location Jfl. A structure

capale Af divertlng 20,000 -cfs wmld be required to achieve the desired

salinity regime hetween locations ! 1 and #2. It the desired salinity

ro,,eIme were established letweeI Locations #1 and #2, a large majority of

-, -

- ~e..
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TABLEI B-2-4

REQUI!,I D) ;u PPF .AENTAL FI.OWS AT i'liP BJ NNET' CARRE' SITE WITH DESIRED
, TH-Pi J 'C SAL NI 'Y

With-Project
Desired Salinity Salinity

Month Supplemental Flow @ Location #2 @ Location #2

Jan 15-17 14.2
Feb - 13-15 12.2
Mar 10,800 11-13 9.b
Apr 30,000 /-9 8.0
May 16,700 6-8 8.0
Jun 14,600 12-14 12.5
Jul 3,200 12.5-13.5 13.0
Aug 2,600 15-17 16.0
Sep 2,000 16-18 17.0
Oct 5,500 16-18 17.0
Nov 3,200 15-17 16.0
Dec - 15.5-16.5 16.0

tbe public oyster rceF-i and privately leased wat -r hot*toms would be

seaward of the desired salinity regime created by the diversion.

Increased oyster production would be only 58 percent of the production

at Location #2 and just 20 percent greater than existing oyster

production. The cost of a diversion structure capable of diverting

20,000 cfs to achieve the desired salinity regime between Locations #1

and #2 is an estimated $46 million. Benefits attributable to the

increased oyster production in the study area are estimated at

$2,588,000. The average annual cost of this diversion project is

$4,300,000. The benefit-cost ratio is 0.6 to 1.

B.2.26. If the desired salinity regime was established at Location #2,

these optimal conditions would be directly over the area that was
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hli Stori 2.11 iY produr ' I1 tn Pist At 1L)c a ti1on -'2, 81 3 per . e nt o F

10,0( 0 cL the 12 ,0C0J a,-Les (it kniown oyster reefs in the publ ic grounos

are locatod~ in Che zono (, reated I': the des fred s. ili ml ty regime zone.

'hoptimal ;3tUnity Zone at 1ot 0 H~ would eiicompass 33,000 acres

Of t 1 , ) es )LIe o wa tor V) t Last. or (but5 percent of thie
Ieio;-l b ,ttoms. 1,1 Mississippi , ,jb ofti 1,b crs' O,5e

reef s or iloout 69 percent are located within the optimal zone. With the

deLsirtci sali'nity regime at Location #/2, oyster production would increase

by I1he)5 ei Reestablishing oyster production in the St. Bernard

iHrs;hts wouilA m-ove moc. of the production farther from possible

i))~uion of the New Orleans metropolitan area. Oyster beds in Lake

Tiory:-io, the location of most of the Louisiana oyster produion, have

COOjs)50J ou several occasions because of high Coliform counts. At

it[fun 'Q, maost of the oyster production would be in the St. Bernard

virsies where3 some of the pollutants could be assimilated by the marshes

hfroire wing the oyster beds. The co iform would have the

)ppor1ton it to die off before reaching the oyster beds.

R-.>27. lDuring Bonnet Carre' Spillway openings, oyster mortality rates

o, ,iko hagchave been as high as 95/ because of overfreshening and

TIw'',, tmj ritures. If production is reestablished at Location #2,

iortfl i tv rates, during spi llway openfigs would he reduced because the

1-roes waiter would he more widely di spersed throughout the marshes and

the f reshi water would be dLuted with higher salini tv waters f rom

Chainde leur Sound.

B.2.283. Establishing the desirod salinity regime between Locations #2

and 3 wouild significantly reduce project benefit areas. None of the

reefs in Mississippi would be in the optimal salinity zones. Most of

Take Borgne and aidjacent marshes would be eliminated from oyster

orodurt ion. Overall oystev production would probably be lower than

existing, conditions. Displacement of estoarine species less tolerant of



,~~i~i"tt t I7 i[ r tr o te i p:uot 0 !. ) l ;r hir !:,Ip

;r n oul I ho ,gr ue r. A qtrlwrijre cap:ible of

S ", ,e rj.in r(,d to acrhieve the doI(,,i rod ;,11i itv

5..1). LI- ;l+hV, thi ;irod i.11itfL ty regime at leo it-toll ;3 would

ru Lre o d iversion ) a pi , iute iv 10(0, 000 cfS. T tle dsire I re, iie

•. ,oc cri ated, iIost oL tile pulbl ic oy ster reefs and privately lease wditer

botto J:s wo Id be in land of rh 4 Sopt ia I zoone . The large quantity of

fresh water would adverselv overfreshen most of Lake Pontchart rafi and

Lake Borgne. Oyster productivitv would b reduced below existing

condition production. 'The estimated first cost of a structore capable

of divertitg 1,0,000 etls is in excess of $200 million. Such a project

would la-k adequate benefits to make it economically feasible.

B.2.30. Plan F, with a structure cpable of diverting 30,000 cfs, has

the greatesL benofit-to-cost ratio and contributes tle maximum

intangible benefits. The plan would have fewer adverse environmental

impacts, thus, Plan F is designated as the National Economic Development

(NED) plan.

RATIONALE FOR THE RECOMMENDED PLAN

B.2.31. The Bonnet Carre' plan is the most desirable plan from a

national economic development and environmental quality perspective.

The plan is the least costly and would prov-ie the most average annual

excess benefits over costs. The plan minimizes adverse impacts and

maximizes the tangible and intangible benefits to environmental

quality. Plan F is generally accepted by Federal and Louisiana and

Mississippi agencies concerned with fish and wildlife resaurces. The

States of Louisiana and Mississippi have furnished letters that indicate

their intention to provide the necessary funds and locil cooperation at
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400i I ct, anTd it Would b-e 11u"ed for 'I.(' nil es. Af t er T e i fn thfe bonr row

chaino r - , t he ou it flIow c h a nure I w o u Il h e n~ I n ed i n a iso re ri o r thIa S t or I v

(I i rec t ion to avoid the uipper guide Je-xee since the chainrel woiil A wfien

Is t enters La;ke Pontchartrain. The channel distance would bep 0.7

:qIle, whic5 extends- into Lake Pontchiartrain. The total ouitflnov clannel

Iceth wouild he 6.4 mile-. The outflow channel would have ai bottor

wid(!th c)f 400 feet , IlV on Iff sidesi open, and a water dlepth, of "5 f5 0t .

T
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wcirll ii e lereaned to P) feet and then to 2 Feet over the- samceleth

i.~.'.The d is tance from t he channel cent eri irie t o thle cent cr1 i nc of

he1 ripe ide Ic ,vee wouI l varv f rom a3i n a imrum d I nt in c e o t l f fee t

r ea r the1 V( ivr s 1T in c trutur e to01M)X! a ma (fu dis tac :1T - 'e VP feett a t

% f r I IrTie f fi'hwa v . Thfe d t? a ;n ce from thle centerl 1fnc, of t heo lrpe r r i i0e

! evee n t 1 e cort orl no of the Pexietto ho 1,rrovr' iawne
1 

i 0 I, fh feet.

T! i t r- nt on ef th h irn i e IP nralI le to trh e unipoer i i i de le bt ween T

owpI ft lwa v t r nec f i re oaind A inr I in reI hwa" i1 ap rr 0x 1-; Ii 11 n f eeot

ron'm t 1he cti i t rI i nc o fthie lefveoe exep a it iTh ei'e rt t rani r \Nt theit

,,'d -~,. I t t r i', ' , -ltu c Wcil he ann iT) r Yl: i;It 01 ': 0 ) f r t.

* h cltri, I wouildC bef exavtd v -11( ket dra line in T1he

f 1 .( cdiv'q and61 Cicl d rapl Ic cq bi,? are's i ' opec, n wa iter a rea ci n l ake
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,:. 1, prluc'ts prduc'ed by the group was identit ication of
,i t~ .  

.,d itiotts * r tisli and wildlife in Coastal Louisiana and

, , 
i
t rt iklLrements to aCh ieve the salinity conditions. The

." : I , ishei+s pductivity was defined by the position of

i ilk i Y isoh.iine ,,nstructed across the coastal zone from

Apri i t So1L11- F. Ihic posi t i, known as the Ford line, is located

A:L, t h" s-aiwdrd , ,,., ut the mat shes surrounding Lake Borgue just west of
A ll, uo,und. VIcfl desirable condition lot wildlife productivity was

Atrih , b the pos;ition of the 15 ppt isohaline constructed across the coastal
, -i ,r t March. This position, the Palmisano line, is located

, 1 ri'e. The supplemental flows required to maintain the
-,tii ity graid iLots were determined by Sherwood Gagliano et al. (1971)

014. 1 ' < to the New Orleans District. These i0ow requirements were used
i:< 41, ot the structures and channels at the sites.

'+r. ihu. 1 nili tha the purpose of the Mississippi and Louisiana Estuarine
Area Ita d? wis to determine the advisability of introducing freshwater into
Lakes Aaurepls, 1'oat chartra In, and Borgne and Mississippi Sound in the
inetst tf improving the wildlife and fisheries resources of this area. A
*,,C,_ iLssa~e Oope report was submitted in July 1981 and has been approved

Liv l i Mississippi River Commisson (MRC). In that report, 13 possible sites
were identiti-d for diverting supplemental flows of freshwater to alter
saliiJtv e inditions in the estuaries. The optimum salinity conditions in the
e-;t,aries t±re tnose determined by the ad hoc group early in the overall
.ou 5iiana Coastal Area study. To obtain optimum salinity conditions during a
1, perrcenlt drought would require about 27,000 cfs from April through September
and between i0,0l0() and 24,000 cfs the rest of the year.

Ii:. i 1 p,1-ible freshwater diversion sites have been screened to 2 sites. One
ot tie sites is located just north of the Bonnet Carre' Spillway (BCS) and is
adjicent to the Bonnet Carre' structure. A channel cut through the spillway
would be used to c,,nvey the diverted water to Lake Pontchartrain. The other
.site is located below New Orleans betweet, the communities of Riverbend and
Viollet. Water would be diverted through the marshes and hurricane protection
levees acro)ss the Mississippi River-Gulf Outlet through Lake Borgne Canal
(LiBC) to ,ake Borgne. Several options were analyzed to determine the most

economicatlly feasible combination of supplemental flows at the two sites.

Optin I IlM) percent flow at the site just north of Bonnet Carre

Spillway (BCS)

option 2 75 percent flow at BCS and 25 percent flow at Lake Borgne
Canal (LBC)

Option 3 50 percent flow at BCS and 50 percent flow at LBC

tytion 4 100 percent flow at LBC

in the Louisiana Coastal Area study, structures were designed to divert water
from January through April to maintain the desired salinities from April
through September. The Lake Pontchartrain-Borgne Basin would require year-
round diversion of freshwater to maintain the desired salinities during a 10-
percent drought condition. Based on past Bonnet Carre Spillway openings, it
only takes several weeks to a month and a half after the spillway is closed



MISSISSIPPI AND LOUISIANA ESTUARINE AREAS STUDY

Ad Hoc Group Meeting

28 May 1982

The first meeting of the ad hoc group was held on 28 May 1982 at 10:00 a.m. in
US Army Corps of Engineers Conference Room #1. Mr. John Weber, Chief,

Environmental Analysis Branch, Planning Division, presided at the meeting.
Attendees and the agency represented are listed below.

Name Agency

John Weber IS Army Corps of Engineers

Sue Hawes US Army Corps of Engineers

Burnell Thibodaux US Army Corps of Engineers
Ralph Latapie La. Dept. of WL&F, New Orleans

Mark Chatry La. Dept. of WL&F, Grand Terre, LA
Fred Deegen Miss. Bureau of Marine Resources, Long

Beach, MS

Barney Barrett La. WL&F, Baton Rouge

Chuck Killebrew La. WL&F, Baton Rouge

David Chambers Coastal Management/DNR

Ted B. Ford La. Dept. of WL&F, Baton Rouge & N.O.

Donald Moore National Marine Fisheries Svc.,
Galveston, TX

Johannes L. Van Beek Coastal Management/DNR (consultant)
Jay Combe US Army Corps of Engineers

Falcolm Hull US Army Corps of Engineers
David Fruge' US Fish and Wildlife Service
Margaret Balzer St. Bernard Parish Planning
Marc Solomon US Army Corps of Engineers

Mr. Weber stated that the purpose of reconvening the ad hoc group is to: 1)
provide the group an up-to-date briefing on the Mississippi and Louisiana

Estuarine Areas study, 2) present results of analysis performed to date and

difficulties that have been identified relative to achieving study objectives,
3) obtain the group's views on whether study objectives should be modified,

and 4) determine a procedure for modifying study objectives, if warranted.

Mr. Weber asked Mr. Falcolm E. Hull, Project Manager, to brief the group on
the study status. Mr. Hull reviewed the information in the packets prepared

tor the meeting (inclosure 1). He stated that the ad hoc group was

established in 1969 by the Corps of Engineers to provide input to several
Corps studies: Louisiana Coastal Area; Lower Mississippi Region

Comprehensive, West Texas and Eastern New Mexico Import; and Atchafalaya Basin

(Land and Water Resources) studies. The group provided the following:

o A comprehensive evaluation of fish and wildlife resources
in coastal Louisiana.

o Documentation of the needs for preserving and enhancing the resources.

o Recommendations for meeting the needs.

/



0 Section 601 of Title VI of the rivil Rights Act of IQ64 (PL 88-

i17?) that no person shall he excluded from participation in, denied the

honefirs of, or sub-jected to discrimination in connection with the

pr.jI~C t On the grounds of race, creed, or national origin; and

e The applicable provisions of the Uniform Relocation Assistance

And PR AI Property Acquisition Policies Act of 1970, Public Law 91-646.
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Pontchartrain and in Mississippi:

e Acquire in its name and dedicate to public outdoor recreational

use an adequate Interest in all lands on which cost-shared recreational

facilities and improvements for access, parking, potable water, sanitary

facilities and related developments for health and safety are provided,

with credit as specified below.

a Make an additional contribution sufficient to raise the non-

Federal share to at least 50 percent of the total first cost of adding

recreation to the project, where the appraised value of separable lands

that are eligible for credit is less than that percentage. Such addi-

tional contrihution may consist of the actual cost of carrying out an

agreed-upon portion of the development within a specified time frame, a

cash contribution during the construction period, or a comblination of

the above.

* Operate, maintain, and replace without cost to the rrderal

government, for the economic life of the project, the recreation areas

and all facilities Installed pursuant to the apreement.

* Hold and save the United States free from damages dtie to the

construction works except where such damapes are due to the fault or

negligence of the United States or its contractors.

In addition, the non-Federal entity must agree to comply with the

followlng:

e Section 271, Public Law 9l-1l, approved 31 December 1970, is

amended;
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o Section ,)O1 of Title VI of the (ivil Right- Act of 164 (PL SR-

352) thdt no person shall be excluded from participation in, denied the

henot-it- of, or subjected to discriminatIon in connection with tthe

project on the grounds of race, creed, or national origin; and

o the applicable provisions of the Uniform elocation Assistance

and Real Property Acquisition Policies Act of 1970, Public Law 91-646.

B.3.16. The Federal government will credit the costs and expenses

incurred in the acquisition of the required real estate interests toward

the non-Federal share of the project construction costs.

B.3.17. The Federal government will require the right to enter at

reasonable times and in a reasonable manner upon land which the sponsor

owns or controls for access to the project.

B.1.18. As part of the operation and maintenance of the project, the

Corps of Engineers and the states of Louisiana and Mississippi will

establish a two-state interagency advisory group to participate in

decisions governing structure operation. This group should include

people from local, state, and Federal sectors knowledgeable in the

multiple needs of fish and wildlife resources, navigation, water supply,

and flood control. In addition, the group should include people to

represent sport and commercial fish and wildlife interests. The states

must also maintain a network for collecting hydrological, water quality,

and biological data essential for determining the best use of diverted

water.

B.3.1q. The states must agree to comply with the following requirements

before construction of recreational facilities along the shore of Lake
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II

IMPLEMENTATION RESPONSIBILITIES

B.3.13. The States of Louisiana and Mississippi must agree to comply

with requirements for construction of the freshwater diversion control

structure, channels, and associated works.

B.3.14. They must agree to comply with requirements for construction of

recreational facilities planned within the floodway and at Frenier

Beach, the Rigolets, and Point Aux Herbes in Louisiana. Two locations

In Mississippi are also planned for the development of recreational

facilities.

B.3.15. Before features of the Bonnet Carre' plan can he constructed,

the states must agree to comply with the following requirements:

o Provide, without cost to the United States, all lands, ease-

ments, and rights-of-way necessary for construction and operation of tiie

works;

o Hold and save the United States free from damages due to the

construction works except where such damages are due to the fault or

negligence of the United States or its contractors;

o Operate and maintain the works after completion;

o Contribute 25 percent of the project construction costs;

o Assure adequate public access to the project area.

In addition, the non-Federal entities must agree to comply with the

following:

o Section 221, Public Law ql-611, approved 31 December lq 7 0 , as
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COST SHARING

B.3.12. Cost sharing policies for enhancement of fish and wildlife, the

primary function of the plan, provides for first cost to be shared on a

75 percent Federal and 25 percent non-Federal basis. Cost sharing

policies for recreation facilities provides for first costs to be shared

on a 50 percent Federal and 50 percent non-Federal basis. Non-Federal

interests must also assume all costs for operation, maintenance, and

replacement. TUnder these policies, the current estimated first cost of

$57,P14,000 is apportioned $43,175,000 Federal and $14,639,000 non-

Federal. All of the estimated average annual operation, maintenance,

and replacement costs of $822,000 would be borne by non-Federal

interests. On an annual basis, the annual cost of $5,063,000 is

apportioned $4,456,000 Federal and $1,507,000 non-Federal. Benefits

attributable to the recommended plan would accrue to the States of

Louisiana and Mississippi. About 80 percent of the project benefits

woul( occur In Louisiana and about ?0 percent In Mississippi; therefore,

the non-Federal share of the cost was distributed on that basis.

Louisiana's share of the project would he qII,700,000 ard Mississippi's

share would be $2,939,000. The states furnished letters dated January

26, 1084, and February 20, lQP4, indicating their intention to provide

the necessary funding and the local cooperation at the appropriate

time. The distriution of cost between Federal and non-Federal sponsors

Is shown below:

Feature Federal Non-Federal Total
Louisiana Mississippi

Structure, channel,
and associated works $42,903,7n0 S11,4SO,4no $2,817,200 557,071,300

Recreation $371,300 249,600 121,800 742,700

Total $43,175,000 $11,700,000 $2,93q,000 $57,814,000
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TABLE B-3-1

BONNET CARRE' PLAN

Pertinent Engineering Characteristics and Costs

Inflow Channel Control Structure
Bottom Bottom Length Invert Box Culvert
Elevation Width Elevation No. Size Length

(feet) (feet)

-21 NGVD 400 950 -21 NGVD 4 20'X20' 455

Outflow Channel Land Required
Bottom Bottom Length Structure Levee Temporary Road
Elevation Width & Channel Disposal

(feet) (Acres)

-21 NGVD 400 33,800 41.6 13.9 1460 5.7

Excavated Material Relocations Required
Construction Maintenance Road Railroads Pipe- Public

(cubic yards) lines Utilities

11,965,000 167,000 2 3 6 5

Cost Real Estate Relocations

First Annual Operation & Additional Structures
Cost Charge Maintenance Land

($1,000) Cost

57,814 $822 16 acres 69

Sorce: US Army Corps of Engineers, New Orleans District
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be confined to the trap. The sediment Lrdp would be placed about 3,00

feet downstream of the diversion structure. The bottom width of the

trap would he 780 feet at elevation -36.0 feet with IV on 31 side slopes

to elevation -21.0 feet. The length of the trap is 1,450 feet. The top

wtdth of the channel is 1,020 feet at elevation 4.0 feet.

B.3.9. The plan would require relocating 52 sinKle family dwellings, 16

trailers, and 1 church. Six pipelines, 5 public utilities, 2 roads, and

3 railroad trestles would be affected by the channel and structure.

B.3.10. At the lake end of the borrow channel, recreation facilities

would be developed including a two-lane boat ramp, courtesy piers,

parking area for 30 vehicles, 5 picnic tables, and trash cans. Similar

facilities would be developed at Frenier Peach, the Rigolets, and Point

Aux Ilerbe- in Louisiana; and at Cedar Point and Wolf River In Missis-

sippi. Each recreation development would be approximately two acres.

Additional sites for recreation development would he considered in the

advanced engineering and design phase of the study. A typical

recreation site 6evelopment plan Is shown on fipure C-3-1 of Appendix C,

Recreation Resources.

B.3.11. Pertinent cost and deqlpn data including dimensions of the

control structure and inflow and outflow channels, land requirements,

amount of excavated material, and required relocations are shown In

table B-3-1. Detailed information on the estimated costs Is In

Appendix C, EngIneering Tnvestigations. The beneficial and adverse

impacts of the plan are displayed in table B-3-?.
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Pontchartrain. In the floodway, excavated material would he placed

adjacent to the diversion channel 3 to 4 feet high to be removed by sand

haulers. The excavated material would be used as fill for construction

activities in the surrounding urban areas. Sand haulers are currently

alloweO to remove the sandy material from the floodway. The clayey

material would be used in levee construction and in sanitary landfill in

the area. The excavated material would he removed from the floodway in

order to maintain the capacity for flood control.

B.3.6. The diversion channel through the floodway would sever access

roads used by sand haulers. A timber bridge would be provided across

the diversion channel just above the Illinois Central Culf railroad to

give sand haulers continued access into and out of the floodway. The

timber bridpe would he capable of withstanding spillway openings.

B.3.7. The upper guide levee would be realined outside the Federal

rights-of-way to enclose the diversion channel and structure within the

floodway. The realinement would provide flood protection for sur-

rounding residents from overflow of floodwaters diverted through the

Bonnet Carre' floodway. Although the diversion channel would be

designed to contain all flows within hanks, an added factor of safety

would be provided by enclosing it within the floodway. About 3,035 feet

of upper guide levee 12 to 16 feet high with sideslopes of IV to 5.9H

would be constructed on the protected side and IV to 3.511 on the flood-

side. The reallned levee would be tied into the Mississippi River

levee. About 1,250 feet of the Mississippi River levee would be

realined over the diversion structure, the levee would be about 26 feet

high with side slopes of IV on 5.5H on the riverside and IV on 4H on the

land side.

B.3.P. The sediment trap is designed to contain the sand load in the

diverted river water. Most of the channel maintenance, therefore, would
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dimi:)ish the blue crab, speckled trout, and sheepshead catch.

The ppt line would be nearer the 15 ppt isohaline than it is now and the
extent ot 5-15 ppt area would be compressed if an attempt were made to attain
the 1ord line. The amount of desi*rfule habitat would be reduced. All these
adverse hiological impacts would be reflected as economic losses. Since
e,,loei justric,ition ot the project is uncertain, it certainly could not

St an(; such losses.

An exteir-ive discussion ensued after the presentation. The general consensus
of the r op was that new positions of the Ford and Palmisano lines should be
cstabLihed. It was agreed that the study area would be managed primarily for
oystnls rec:uin!zing that benefits would also accrue to other estuarine

species. A subcommittee composed of the Corps of Engineers, Louisiana
DepartmenLt I Wildlife aiid Fisheries, Department of Natural Resources,
Narionai > Lhin a Fisheries Service, Mississippi Bureau of Marine Resources, and

US Fish and Wildlife Service was organized. The subcommittee will meet in
Baton Rouge at 9:cU'o a.m. on 22 and 23 June 1982 at the Louisiana Wildlife and
Fisheries Building to determine new locations of isohalines. The ad hoc group
will meet at 9:00 a.m. on 24 June 1982 at the Wildlife and Fisheries Building

to review and evaluate subcommittee recommendations for new positions if

isohalines. The discussion is summarized in the following paragraphs.

Mr. Donald Moore. How would the isohalines in Mississippi be affected by the

freshwater diversion?

Falcolm Hull. Analyses show that to significantly change the isohalines in
Mississippi would require massive amounts of freshwater that would make the
estuarine areas in Louisiana far too fresh. It was concluded and so stated in
the reconnaissance report that isohalines in Mississippi would not be
significantly affected. However, increases in the production of fisheries in
Louisiana would result in increase in fisheries in Mississippi because a large
portion of the fisheries catch in Mississippi depends on Louisiana marshes.

Ted Ford. How would the freshwater get across the Mississippi River-Gulf

Outlet (MR-GO)?

Burnell Thibodeaux and Jay Combe. It is estimated that about 50 percent of
the water would go across the MR-GO. The remaining water would go up or down
the MR-CO depending on tides and would overflow into the adjacent marshes.

Barney Barrett. What affect would the reduction in Mississippi River flow due

to diverting water to the Lake Pontchartrain-Borgne Basin have on the
influence of the Mississippi River on the Barataria Basin?

Falcolm Hull. The affect would be insignificant since we would be diverting
less than 10 percent of the Mississippi River flow during low flow
conditions. In addition, we are recommending that a freshwater diversion
project be built for the Barataria Basin.

Chuck Killebrew and Donald Moore. Why do the projects in the Pontchartrain-
Borgne Basin cost more than the projects in the Louisiana Coastal study?

Jay Combe. Conveyance channel requirements are significantly larger and
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longer. Supplemeot ;n wLter requi rement.s ;ire g'reater and require larger
diversion structures.

Ted Ford. When the Ford line was drawn, it was envisioned that freshwater

diversion would be controlled and would occurr for a few months during the
period when the Mississippi River overbank flooding historically influenced
the area. This period was generally January through April and, on occasion,
May and June. It was never the intention to have year-round diversion or even
to maintaini the Ford line for a prolonged period of time.

David Chambers. At what river stage would the structure be incapable of
passing freshwater?

Falcolm Hull. The structures are designed to maintain desirable salinity
conditions in the marshes during a drought that has a frequency of occurrence
of once in ten years. The structures are capable of passing flows from a
maximum of 24,600-30,000 cfs January through April to a low of about 5,000 to
13,000 cfs in August or September.

darney Barrett and Donald Moore. Did benefit calculations include any

benefits to Mississippi?

Falcolm Hull. Because isohalines in Mississippi would not be significantly

affected, benefits could not be computed. However, the increase in commerical
risheries catch that results from reduced marsh loss would be considered when

detailed computations of benefits are made.

Donald Moore. Identifiable benefits to the Mississippi as well as the

Louisiana fisheries should be fully considered. Mississippi Congressman Trent
Lott was one of the prime movers in getting the study initiated.

Suzanne Hawes. There would be benefits to Mississippi due to the addition of
nutrients to the area, but these benefits cannot be uantified at this time.

Ted Ford. Conditions in the Lake Pontchartrain-Borgne Basin have changed
since the Ford line was drawn. The western end of Lake Borgne is closed to
oyster harvesting. Efforts are being made to discourage leasing in Lake
Borgne. A compromise can be achieved if study objectives are modified. But
in any case, freshwater diversion should stop around April. A plan could be

developed that is cost effective, minimizes losses, and maintains reasonable
levels of fish and wildlife productivity.

Donald Moore. Sizable benefits ought to be identifiable from the white shrimp
that could offset losses to some or all of the oysters in Lake Borgne.
Valuable information could be obtained from the study conducted by the

Galveston District for the mouth of Colorado River, Texas.

David Fruge'. He explained the method used to compute benefits in the
Louisiana Coastal Area study and indicated that the report prepared by the
Galveston District had been reviewed.

Mark Chatry. Oyster populations are more adversely affected in late summer.

At this time, oysters are setting and most vulnerable to predation.
Freshwater diversion January through April may not have any significant
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beiieflts in terms of desirable salinity.

Van Beek. The analysis Van Beck performed for the Department of Natural
WJsources, Coastal Management, supported the Corps analysis. Freshwater

diversion earlier in the year would not have a measurable effect on salinity

in the latter part of the year. The predation problem in oysters would not
iynif'cantLy be affected. There is a strong relationship between salinity no

:i, c.u:how much water is diverted.

Jo!}a Whber. Criteria should be established for identifying the new positions
of tho tsoialines.

Dave Fruge'. One of the criteria should be that the 5 ppt isohaline not be
pushed oit of Lake Borgne.

Barney Barrett. Salinity below 5 ppt on an intermittent basis would not
ad.,rsely affect oysters. The isohalines should be allowed to oscillate.

Falcolm Hull. If isohalines are allowed to move, benefits cannot be
calculated.

Chuck Killebrew. Flexibility is essential in the management scheme of a
freshwater diversion project.

John Weber. A subcommittee should be created to identify the location of the
new isohalines and report back to ad hoc group. Work of the group should be

completed by the end of June 1982 so that the study can stay on schedule.

Mark Chatry. We should investigate areas with established reefs. Lake Borgne
already has established reefs. The marsh areas would mostly benefit from

attaining the Ford line where the number of reefs may be limited.

Ted Ford. The area west of Proctor Point in Lake Borgne is closed to oyster

harvest and probably will not be leased anymore.

Dave Fruge'. The 5 ppt isohaline should be placed in the middle of Lake

Borgne.

Mark Chatry. We would be trading Lake Borgne for areas that are more
seaward. Reef acreage should be plotted to determine how much of the area is

actively suitable for oyster production.

Dave Fruge'. What salinities are required to prevent predation and how long

are these salinities required?

Mark Chatry. Based on data from the Bay Gardene, Black Bay, and California
Bay areas, salinities should be reduced in April to 5-10 ppt and kept below 15
ppt until around August or September. It does not seem to matter how high

salinities get after September.

John Weber. How long does it take for the predators to move back into oyster
growing areas after salinities are reduced and allowed to increase above 15
ppt?

6



Mark Chatry. We don't have that information, but will investigate before the
subcommittee meeting.

John Weber. The State Health Department could not send a representative to
this meeting. They did send a letter to be read at the meeting. In the

letter they indicated their support for freshwater diversion, but cautioned
that oyster bottoms are closed when state standards for fecal coliform are
exceeded.
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MISSISSIPPI AND LOUISIANA ESTUARINE AREAS STUDY

Ad Hoc Group Meeting

24 June 1982

The ad hoc group meeting was held on 24 June 1982 at 9:00 a.m. in Baton Rouge,
Louisiana, at the Louisiana Department of Wildlife and Fisheries building.
Attendees and the agencies represented are listed below:

Name Agency

Mark Chatry Louisiana Department of Wildlife and Fisheries

Falcolm Hull US Army Corps of Engineers

John Weber US Army Corps of Engineers

J. R. Herring Mississippi Department of Wildlife Conservation,

Bureau of Marine Resources

Victor L. Casper US Food and Drug Administration, Dallas, Texas

Walter Morse Louisiana Department of Health and Human

Resources, New Orleans, LA

Robert Buisson, Jr. US Army Corps of Engineers

Dennis Chew US Army Corps of Engineers

Richard Condrey Center of Wetland Resources, LSU, Baton Rouge,

LA

Barney Barrett Louisiana Department of Wildlife and Fisheries

McFadden Duffy Louisiana Department of Wildlife and Fisheries

The purpose of the meeting was to present the subcommittee recommendations for
new positions of isohalines that would establish desirable salinity conditions
in the Lakes Pontchartrain-Borgne Basin. The subcommittee met on 22 and 23
June 1982 and reached a consensus on desirable salinity conditions for
enhancing fish and wildlife resources in the basin. Several members who
participated in the subcommittee work session were unable to attend the ad hoc
group meeting due to other commitments. Mr. Falcolm Hull briefed the group on
the study status and the first ad hoc group meeting. Messrs. Dennis Chew and
Mark Chatry presented the subcommittee conclusions and recommendations. They

are:

o Desirable salinity conditions would exist for most of the months during a
10-percent drought in the Lake Borgne area, based on hydrologic data presented
by the Corps of Engineers. Very few benefits would accrue from managing the
Lake Pontchartrain-Borgne Basin for oyster production in Lake Borgne. The
area is marginal for oyster production and the quality of oysters produced in
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i I 11niLv t, imil ,I,,ild be ta- stabli shed on the natural oyster
L, It ' I , lio es at Lilt, 4t. Be-ttnard Plarish marshes. This

i::,teS the posit ion or the Ford line established by the ad hoc
, w ve r , rather t a:i ,ttm; t to constantly maintain salinities

i ,, the Ford line, the ;group has It termined that it would be more
i , it the salinities are allowed Lo vary as they did under historical
1 that , .ed with the overbauk flooding of the Mississippi River.

,i i ;.w.,, monthly salinities would be maintained. This determination is
e -ccezit Louisiana Department of Wildlife and Fisheries studies of

-,1 : e oyter production. The desirable salinity regime should be
.1\ zed taor several locations starting at the original location of the Ford

: ci, m,,,in iJiland toward Lake Borgne. iis analysis may enhance the
,,,,ct~ o f devejoping an impIementable, economically feasible, and

v.,: :,ia ,ita ly acceptabit plan. The Palmisano line would be met if optimum
s.lit : itV coildit ions are maintained tor oysters.

1, I'he diversion structures should be designed to establish the desirable
sal iity reg- ime tor 4 or 5 years in a 10-year period. Past experience ot the

Iisata Department o WiIdlite and Fisheries marine biologists indicates
tont it good seed oyster production is obtained 4 or 5 years in 10, the
n'v'termen would have more than enough oysters to significantly expand the
i ndust ry.

b hut 11r per iods at 1 reshwater diversion into the basin, the brown shrimp,
apotted seatrout , red drum, and other estuarine species less tolerant of low
salinity may be displaced seaward. However, the beneficial effects of the
treshwater should result in increased populations of these species in
subsequeNt years.

o 'he ad hoc group fully supports the Corps of Engineers efforts in
developing a freshwater diversion proj,, t for the Lake Pontchartrain-Borgne
Basin and recommends that the ad hoe group be used as basis of the public
involvement program. The ad hoc group is willing to participate in meetings
and workshops, and to contact parish and local officials and special interest

groups in an effort to establish public support for the project.

Messrs. Casper and Morse supported the conclusions and recommendations of the
subcommittee. They noted that from a water quality standpoint Lake Borgne is
marginal. They added that the oysters harvested from Lake Borgne are poor
quality and very few oystermen actually harvest oysters in the lake. They
stated that they were aware that the reefs existed and that a freshwater
diversion project would be beneficial overall. Mr. Morse indicated that the

tew oystermen who use Lake Borgne would oppose the project and these
individuals are influential in St. Bernard Parish. Mr. Casper indicated that

additional patrolling and enforcement of state shellfish standards would be
required if the reef acreages were put back into production.

Mr. Robert Buisson discussed public acceptance of a freshwater diversion
project based on the subcommittee recommendations. He indicated that
sportfishermen would voice opposition. Sport shrimpers are having an
excellent brown season shrimp season in Lake Pontchartrain this year. Under
the proposed diversion project, freshwater would displace estuarine species,

2I
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moving the shrimp guitward. Unless agencies that have an interest in fish and
wildlife resources actively participate in supporting the project, the Corps
probably will not be successful in constructing a freshwater diversion project
in the Lake Pontchartrain-Borgne Basin. These agencies, working on a day-to-

day basis with the people who would be affected by the project, should be able
to communicate the benefits of the project to them. The agencies should
participate with the Corps in public meetings on the proposed project to
clearly demonstrate their full support. Messrs. Buisson and Weber questioned
whether other alternative salinity regimes could be identified that might
produce substantial benefits with fewer adverse impacts. They stressed that
it is important to identify and consider any other possible alternatives in

the reanalysis. The subcommittee agreed that the proposed salinity regime is
the optimum regime and the location could be varied to bring into production
less thai the maximum 12,000 acres of reefs if the reanalvsis shows a
substantial reduction in adverse impacts. The subcommittee indicated that the
proposed regime would be highly desirable, that they would support it, and

that further study would not produce any other alternatives.

After a discussion of the subcommiLtee recommendations, the ad hoc group
agreed that the Corps should use these recommendations in developing a
freshwater diversion project for the Lake Pontchartrain-Borgne Basin. The

meeting adjourned at 12:30.
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MEMORANDUM FOR RECORD

MISSISSIPPI AND LOUISIANA ESTUARINE AREAS STUDY

AD HOC INTERAGENCY GROUP SUBCOMMITTEE RECOMMENDATIONS

22-23 June 1982

At the ad hoc interagencv group meeting on 28 May 1982, the findings from the
analyses performed to date on the Corps study were presented. The difficulty
(t achieving the study objectives--the Ford line, April through September, and
Palmisano line, October through March--was discussed. Based on information
'iven at the meeting, the group agreed that the positions of the Ford and
Palmisano lines should be reconsidered. A subcommittee composed of the US
Army Corps of Engineers, Louisiana Department of Wildlife and Fisheries and
the Department of Natural Resources, National Marine Fisheries Service,
Mississippi Department of Wildlife Conservation, the Bureau of Marine
Resources, and the US Fish and Wildlife Service was organized. The

subcommittee is to review available pertinent information and develop
,)bjectives for enhancing fish and wildlife resources through freshwater
diversion. The subcommittee would prepare the rationale for the objectives

In the justification for deviating from the existing Ford and Palmisano 15
ppt isohalines. The subcommittee met in Baton Rouge on 22 and 23 June 1982 at
the Louisiana Department of Wildlife and Fisheries building. Persons who
participated in the subcommittee meeting and the agencies they represented are

listed below:

Name Agency

David Fruge' ITS Fish and Wildlife Service
.,rali hodin [1S Fish and Wi ldife Service
Mark ,;hat rv La. Deplrtment ot W1 dllfte and

Fisheries
(1huk Ki I I ,brew La. Department ot Wildlife otnd

Fisheries
I)onald Moore National Marine Fisheries Service

Falcolm Hull US Army Corps of Engineers
.Jay Combe US Army Corps of Engineers
Burnell Thibodeaux US Army Corps of Engineers
K. J. (;arrett US Army Corps of Engineers
Dennis Chew US Army Corps of Engineers
1. R. ilerring Mississippi Dopa;rtment of Wildlife

Conservation, Bureau of Marino
Resources

David Chambers Coastal Management/DNR
Johannes Van Beek Coastal Manageme-nt/DNR (Conultant)
Barney Barrett La. Department of Wildlife and

Fisheries
*Robert Buisson, Jr. HS Army Corps of Engineers
*John C. Weber US Army Corps of Engineers

*Participated in the 23 June 1982 atternoon work session.



Mr i)e! is C oh ipu ed L.he meet ing by -itwinog the, tntormatin presented at
the iti !o" group meetLng on 28 May I62 iiad restating the objective of the
subt.ernmi 1 ,e. -1r . Hul presented hyd rlobie informat ion developed for the
stud,; at, tor the Last ltee i ng. lie atated that diverting 1001 percent of flow

,a_ ,ued at tW st ructure designed for tle proposed FC onnet Carre' site wouli
, ALi t7,- cord leie only from Apri 1 tirough June. Thc 15 ppt isohaline

would gauh~il ly iove inland through July, August, and S. ptember. During
October through March, the Palmisano line could he maintained. By diverting
I)e .I t CA flow at the Lake Borgne site or diverting flow at both of the

i LIleJ Ied silinities could generally he maintained from January
thi ol v a(J October through December. The average position of the 15 ppt

,,o e hr , let-M'ississippi River-Gulf Outlet (MR-GO) conditions was just
S r, , I), jiie in the St. Bernard mar.hes The average position of the

'-1 .ei' 1 n o_-e eastern edge of I,ake Pontchartrain. The average position

, 1 , ppt Voubaline for a 10-pc cent drought would be southeast of Lake
6,, . Iwlot ,,, between Lake Borgne and the Ford line. The position of
t t-, ppt ilobolie would move inland only slightly ior a 10-percent drought
1 11, y<, _"Jr S, . everal of th subcommittee members questioned the 15 ppt

i ha I , me'- iog Inl.aid only slightly over the next 50 years. Mr. Combe
XplI i el thatr after trhe Nil-e G was completed, salinities increased. However,
n u aLy-;i ,,I .1ata indl cates that salinities in the study area have not

i i reas,d , i a.ntly in recent years and have stabilized since the
C m5stuL ' i the MR-Gu. Mr. Thibodaux stated that although land loss is
(,c', urrii, I!I Ct. area as a result of subsidence, compaction, and erosion, the

i,wly rwated ,,e 'ater areas are shallow and do not lend themselves easily
to 3itw-31,: i,3tr-jsion. Mr. Johannes Van Beek added that this is probably
trir it th,, marh is a small percentage of the tidal prism. The marsh may not

be importai;t from a hydrologic viewpoint but it is very important from a
biolgical, viewpo ,,t.

A ruv ew of the 15 ppt ist, haline on a monthly basis for the 10-percent drought
conditions indicates that the isohaline approximates the Ford line from
.anuary through April, moves gradually toward Lake Borgne from May through

November, and begins tv move seaward in December. The 15 ppt isohaline
reaches the easteru shore of Lake Borgne in August. The 5 ppt isohaline would
he along the northern shore of Lake Borgne in January, would move into Lake

Po itnhartrain in June, and to about the causeway (halfway across the lake) by
September. Mr. Chew noted that the salinitles shown for the 10-percent
drought conditions were desirable for oyster production in Lake Borgne and it

did not appear that a significant amount of supplemental flow would be

required even during a lu-percent drought condition.

Mr. Mark Chatry suggested that salinity conditions similar to those that

existed in the Breton Sound area preceeding peak seed oyster production years
should be sought for the Lakes Pontchartrain-Borgne Basin. He explained that
seed oysters are the limiting factors in oyster production in Louisiana.
About 70-8) percent of all oysters produced in Louisiana have their origin on
the state seed grounds. The prime seed grounds are presently located at the
southern end of Breton Sound Basin. Oystermen usually enter the seed grounds
during September, October, and November to dredge for the small seed oysters
(I" to 3"). The seed oysters are then transferred to leased water bottoms

until they grow to a size suitable for market. If oyster production is going

to be significantly increased, consistently high levels of seed oyster
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production most ho maintained. It was Indicated thaL i large portion (if the
tormerly productive public oyster seed grounds Is located in St. hernard
Parish along the fringes of the marshes in Chandeleur Sound.

In tho discussion, a number of salient facts regarding oyster production in
the area were identified. There are approximately 51 ,0(0 acres of private
leases east of the MR-4-,O, i9,000 acres in lake- Borgno, and 32,h000 within the
Louisiana Marsh. There are about 250,00) acres of public seed grounds in the
area along the fringes of the Louisiana Marsh. There is no data available on
total private leases versus potentially productive private lease acreage.
Potentially productive lease acreage is on water bottoms with suitable
substrate. \n area with suitable substrate is productive only if salinities
ar(- faorah,,. Data is availablc on potentially productive acreage on the
public Reel grounds in the form of surveys conducted by Captain Ra'do
Pausina. lie estimated that there are 12 ,000 acres of suitable substrate on
the puh ic seed grounds cast ot the MR -O.

T'he area 4f the t'ontchartrain-Borgne Basin with both suitable salinities and
srtbst rate tor oyster production has decreased 6f)-81% In recent years due to
in, reased salinities. At present, suitable salinities are confined mostly to
the 1lake gorgne area. The Louisiana Department of Wildlife & Fisheries,
howevevr, has instituted a moratorium on new leases in Lake Borgne at the
reqnst of the P ,partment of Health and Human Resources because of the
marginal quality of water in Lake Borgne.

Mr. .hatry stated that if desirable salinity conditions are reestablished in
lh areas of the formerly productive public oyster seed grounds along the
'riloCs Crf the St. Bernard marshes, currently unproductive portions of the
WJO}C irres of reets could be brought into the production of seed oysters and

)veters suiitable for market tng.

r toet sttdy C( (oedcted bv the louisiana Department of Wildlife and Fisheries
id*-Otited ot timum mean monthly salinities for oysters based on data

CC1 CllCt at threte stations in Louisiana's most productive seed grounds. The
tata was ,lected over a 10-year period. 1971-1981. Salinity data and seed
oyster produ'tion data were analyzed to determine optimum salinity conditions.
Tht, resulting optimum monthly salinity regime is shown in the attachment. The
optimum salinity regime is considered to mimic salinity conditions that
existed when the Mississippi River overflowed its banks during the early part
C)f the year. It was the consensus that mean monthly salinities should be
maintamno.d at the location of the Ford line as shown in the chart.
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.ean Oiptiiii Sa linity Standard Error

(ppt)
I .4 1.04
i 4.-4 o.79
1 1.6 1.02
8.0 1.27
7.0 0.92

12.5 0.80
12.7 0.57
15.7 0.80
17.0 1.06

16.8 0.87
:6, 2 i r 10.1 0.82

0 . r 15.7 0.52

:, . il Lia'i , e allows salinities at the Ford lin;e to vary rather
i it empttng t') cos tantly maintain them at 15 ppt at that location. The

avurei,, satinity i F m April through September would be about 12 ppt and from
cr ,ber through ar3, 15 ppt. At the 28 May 1982 ad hoc group meeting, Dr.
'ed Ford, after whmM the Ford line was named, indicated that when the line waF
drawn he did not inteund that the line be maintained for a prolonged period of
time. ile envisioned that freshwater would be diverted for a few months during
the period wlen the Mississippi River overbank flooding historically
influenced the arec. This period was generally from January through April
and, ,,n occasion, May and June.

Lf a good crop of seed oysters is produced 1 out of 2 or 3 years on the
average, then the amount of oysters produced would more than sustain a
significant expansion in the oyster industry. Therefore, the structures
should be designed for diversion of sufficient freshwater to establish this
salinity regime 4 or 5 years in 10.

Messr 5 . Combe and Thibodaux made a cursory review of the optimum salinity
regime and dtt(c:ained that a structure designed to divert flow at the Bonnet
Carre' site could probably maintain the desired salinity regime within the
standard error (see attached) with diversions from January through July. It
a-ppears that the structure would be designed for the 50-percent drought
,-ondition. Further hydrologic analysis would be required to determine whether
the structure, as designed, would divert sufficient freshwater to establish
the desired salinity regime without year-round diversion.

Sevral iiembers of the subcommittee expressed concern that the optimum
salinitY regime for oysters will have an adverse impact on shrimp, crabs,
menhaden, and other estuarine species. Mr. Barney Barrett indicated that
Lakes Pontchartrain and Borgne are very popular sport shrimp harvest
locations. Commercial harvest from Lakes Pontchartrain and Borgne is very
s-ll om-pared to the total state shrimp harvest. He noted that in
historically wet years or years when freshwater was diverted through Bonnet
Carre' Spillway, there have been low shrimp populations in the lake. Everyone
ackncwiedged that during years when water would be diverted into Lake
Pontchartrain, the brown shrimp population that generally moves into the lake
in March and April would probably be displaced to Lake Borgne and the
surrounding bays and sounds. White shrimp populations that usually move into
the lake in mid-summer (June, July, and August) would not be significantly
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af fecttd b h ,it;s t hov i rc mor , ole rant f t o w sa i tv e v: Ironment. The
ditferenco in t omperature of lake and riwver -7;iter would !ot be a factor
because the temperatures are usually within tv) or three degrees of each other
at this time of year. Other species that preter higher salinity waters such
as spotted seatrout and red drum may be displaced from Lake Pontchartrain

during years of treshwater diversion. Populations of crabs, menhaden,
catfish, and shad would probably increase during years of freshwater
diversion. Generally, one or two years subsequent to Bonnet Carre' Spillway
openings, shrimp and other estuarine species have been found In greater
abundance. The nutrients contained in the freshwater stirmulate plant and
animal growth.

Wildlife would probably benefit from freshwater introduction because some of
the brackish marshes around Lake Pontchartrain may be converted to fresher
types preferred by wildlife. The sediments and nutrients contained in the
freshwater would result in healthier marshes and reduce the land loss rate.

In a discussion of public acceptance of a freshwater diversion project,
several areas of concern were indicated by one or more participants.

o Some sport fishermen who use Lakes Pontchartrain and Borgne mav oppose
the proposed project if they believe their catches will be affected.

o Some oyster fishermen in Lake Borgne may be adversely affected by
freshwater diversion. Attempts will be made to minimize potential adverse
impacts.

o Some local interests may oppose the freshwater diversion project in
parishes where the divL sion sites are located. St. Bernard parish has
already identified a need for some modifications at the diversion site in

their parish.

o Othf r parishes on the lake concerned about flooding may voice some
objections. An analysis should be conducted to determine the impact, if any,
that freshwater introduction may have on the lake water level so that the
concerns about tfooding can be adequately addressed.

o The pollutants contained in the Mississippi River may cause some persons
to oppose the project. The water quality implications of diverting freshwater
to the Lakes Pontchartrain-Borgne Basin would be addressed in the water
quality appendix and Environmental Impact Statement of the study report. In
addition, the proposed s ructure near Caernarvn to divert water into the
Breton Sound Basin would probably be built first. As part of the Caernarvon
project, there is an extensive pre-project and post-project water quality and
biological monitoring program that would provide valuable information on water
quality impacts associated with freshwater diversion.

Some residents of St. John the Baptist, St. James, and St. Charles Parishes
currently oppose the construction of a freshwater diversion structure at the
Bayou Lasseigne site. State and local agencies that support the project have
not been vehement enough in voicing their support. Unless agencies with an
interest in fish and wildlife resources actively participate in public
involvement efforts, the Corps probably will not be successful in constructing
the proposed freshwater diversion project in the Lakes Pontchartrain-Borgne

5
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Wa I 11 I G. , 'a ii iV -t-da'/ basis with thle people w'ho
(l pro j".i'r L ,ahou 1i he abhle Lu commnunicate the benef its
peop rio. In: e a es houldi participate with the Co rps

t< i ,i t,h, P Jroused pri, ect to clearly demonst rate their full

ma;tte d i ai- d thai~t thI ey would encourage their
iv. a atepublic acct)ance of the project. It was

I Ir tit , OUc C'at i nih' Lt ll wee throughout the study and
t 1 k2 I n co m Te It L 1)L0gr "117.

s i'meT adverse imac a(s would occur anid som~e opposition
si. or' nL l pose Sl Ii tj y r(2qa i 1 omen t . The ref ore, Mes srs.

i ,Jwhether other alkrriative salinity regimes could
3 it ~. itroduce Substant iai bt-rfitS With fewer ipcs

limportlant to id, at J v and ''ansi der any other possible
L, i ci tvs is. The subcommrlt teE aglreed that the proposed

-e optimum regiine and the location c'auld be varied to
I -ss than the maxi mum 1 2,000d acres ci reefs if the

j, ', u. T is siutd~ntLal. redu, Lion i n adverse impacts . The subcommittee
(2 d 11,2proposed regime would be highly desirable, that they would

L ;1'! tIL arthker study would not produce aniv other alternatives.

'it' oic:i sed Ltheir work session onl the afternoon of 23 dune 1982
hi '' >ac te e u i, i conclusionis antd recom~mendat ionl";

a;se ii rt -dr'' .ugic data presented by the Corps oif Engineers, desirable
s ,ilii V coald iniris would exist during a 10-percent drought In the Lake Borgne

Area ta)r most at the months. Very few benefits would accrue from managing the
l-akc-S ?'Punt ( 1iirtr ci1i o-agne Vbasin for oyster production in Lake Borgne. The

ioi tcr oyster productionL aird the quality of .)ysters produced in
ii-int vety good.

1i t-;ltdk salinity regime should be reestablished on the natural oyster
the_ -;,.award fringes of the St. Bernard Parish marshes. This

' al'pr its the posi tion of the Ford line established by the ad hoc
I'lj/(. f(,eve, bsedonrecent Louisiana Department of Wildlife and

1 ;te i id ies ot recor-ded success in seed oyster production, it would be
ii i' .''' dleiisalnitesare allowed t~o vary as they did under the

.rsr'rtri.:il 'I onditioiis that uxisted with overbank flooding of the Mississippi
" '.a'- r . idii t erent mean monthly salini ties would be maintained. The desirable
so 1 i a i tv '>urr'(see attached) should be analyzed for several locations
-,I Ar! lit- at Lt ripinial location of the Ford line and moving inland toward
i-at ' 'r' Il .['i-i s analysis may enhance the prospects of developing an
rim l'iu."' iu':rom~cal]y feasible, and environmentally acceptable plan.

* '0 ,irrir'r', .,i'u sni h., met if optimum sal inity conditions are maintained

I'ie lj,(ernior structures should be designed to establish the desirable
salinitY roepimc t'r 4-5 yoars in a 10-year period. Past experience of the
Loulisiana Department of WilIdlife and Fisheries marine biologists indicates
that if good seed oyster production is obtained 4-5 years in 10, the oystermem
would have more, than enough oysters to significantly expand the industry.



a oDuring periods of freshwater diversion into the basin, the brown shrimp,
spotted seatrout, red drum, and other estuarine species less tolerant of low
salinity may be displaced seaward. However, the beneficial effects of
nutrients in the water should result in increased populations of these species

in subsequent years.

o The ad hoc group fully supports the Corps of Engineers efforts in
developing a freshwater diversion project for the Lakes Pontchartrain-Borgne
Basin and recommends that the ad hoc group be used as basis of the public
involvement program. The ad hoc group is willing to participate in meetings
and workshops, and to contact parish and local officials and special interest

ctroups in an effort to establish public support for the project.
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fhe AJ Hot Interagency Group concurs with the conclusions and recommendations
ol t nm tee.

-___i_, ~r-- /

P' i--sn and Wi Id l1e Service Mississippi Depax'tment of
Wildlife Conservation, Bureau

of Marine Resources

,, dFred Deegen

- , -i, aud Wildtife Service Mississippi De rtment )f
Wildlife Conser ation, 2ureau

. - of Marine Resour s

Chutk ilTebreu, Walter Morse
,ouisiana Department of Wildlife Louisiana Department of Health

and Fisheries j and Human Resources

Mark Chater' Dennis Chew

Loui:iiana )epartment of Wildlife US Army Corps of Engineers
and Fi sheries

Ted Ford Falcolm Hull

Louisiana Department of Wildlife US Army Corps of Engineers

and Fisheries

Barney Barrett* C. Weber
Louisiana Department of V O Army Corps of Engineers
Wildlife and Fisheries rs

1,46 ore Robert A. Buisson, Jr.
Natiogal Mirixi T'Fsher s Service US Army Corps of Engineers

,,< / vU-./

David Chambers

Coastal Management/DNR
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MISSISSIPPI AND LOUISIANA FSTIJARINE AREAS STUDY

Report on Freshwater Diversion

to the

Lake Pontchartrain Basin and 'lississippi Sound

Appendix C

E NC I NRE R I NG INVESTIGATIONS

C.O.I. Engineering investigations were conducted to determine hydraulic

and hydrologic conditions in the study area and historical changes in

salinity. Based on the existing and historical conditions, future

salinity changes were projected. From the projected changes, supple-

mental freshwater quantities required to obtain desirable salinity

condittons were determined. Studies were then conducted to Identify

possible diversion sites, the hydraulic characteristics of diversion

structures and channels, and the geoloy and soils conditions at the

sites. Finally, detailed designs and cost estimates were prepared.



'ect ~ ~ ~ ~ NI ioV.O!RIUCVDH'ROLOCY SURVEY

The( hv~olin,!m hydrologic studies are based on office studies

Irev owk. of jvajilahie i nformation. Cl imatological and hydrological1
1,iL wor., ip il ze I to documrent sxi sttng condi tions and historical

salIi n itv ch 1.1- 3. To predict future salinity changes, prior studies

conducted hv (Iino et fl. (1970 a and h, and 1973), Coastal1

1 nvi r,-17ipt, Inc. (lq92), and thie 15~ k.rmy Corps of Pnineers (1970) were

r.~viwt-! anA rieir methodolog ios refi Aner. In the analysis, salinities

aiorp corr'ilv-dr with the availahility nf Fresh water. This relationship

405 mied est tnat,? the supplementalI flows required to establish

option1-A .Allinltv m-on'i~tions. The oPtiimum locations for tintroducing

si-iemnt l flows wero determnlned through a hydraulic analysis of 13

)otenflatl -11'erq1ion sit-Q. lased nn Preliminary engineerinR,

on\'ironmentil, and4 institritlorial 3todies, three sites were selected For

dot at led hvdraql Ic studies.

21, 1 iAT:) 1,(',Y

C. 1.2. The climate of the area i-, humid, suh)-tropical, and strouglv

inflooncel biy the, ('ilt o-f 'lexico. Throu( hnut the year, war-, molst air

F rom the -u Ilf -nodi1 tes the re lat ive huid1i ty and temperiture con i t ion-,

over tb -n.rqhes, anA decr'oses the, ranfge be!.woen hotr andl cold teinpera-

zI ro.,, <t rr 'io. '1hen 3r),thprly wiods prevail , these mari tine efcts; are

I rerf -i-. Vrequent lv, --4tendel neriods of ;table humidity! in I teniperza-

t~tro ocIr . During winter, the climate alterniates between cold conti-

n o ntaIl ai r iAo tronic-al air. Pre va IlIng w Ink I n sumner 1.r Ins port warm ,

-not t ii r northwarl p roviHlog favorahle rood! tions for thunderstorms.

0,;,-)s t'oe nriorin.11 seasoq for occ.ai;tonal tropi al storms or

h -r ric an e '



TEMPERATURE

C.l.3. Temp,-ritires in the study area are influenced by warm gulf

witers. Table C-l-1 gives the mean water temperatures in the South

Louisiani/'iississipji Coast Region for each quarter month. These temp-

Pratures ire the avera e temneratures of several sampling sites in the

study area. Regional temperature normals are presented in table C-1-2

for the east-central and southeast climatological divisions of Louisiana

and for the coastal Mississippi climatological division. Data from the

southeast and coastal 'ississippi cl matological division are pertinent

to the study. The other division is listed for comparison. Comparing

data In table C-l-1 with air temperature normals in table C-i-2 shows

surface waters are usually warmer than the overlying air, on the aver-

age. The January high temperature of 71'F in the open gulf results from

the surface air which comes over the Gulf of Mexico as a consequence of

return flow around the western margins of a high pressure ridge.

"onthly air temperatures range from 51'F in January to 81°F in July and

\iigust. \verage annual temperatlire is about 68°F.

r.1.4. Extreme changes in the study area air temperatures occur when

continental hot or cold iir mass1es penetrate the area. Low temperatures

are associated with high pressure systems. These cold air masses are

quickly teanered by the gulf climate. This action is apparent when air

temperatures over land are compared with air temperatures offshore.

Preezing temperatures have been recorled in New Orleans from November

through April, and at ;aton Rouge, just north of the upper study limits,

From October to March (tables C-1-3 anA C-1-4, respectively). In the

offshore area, freeztnp temperatures have been recorded only for January

and February (Stone, 1972). Migh te,'iperatures are issociated with hot

continentAl air that invades the area, usually in July and August.

Normal land air temneratures vary less than I degree Fahrenheit in the

eastern and western portions of the area throughout m ost of the year.

In December, Januarv, and Februarv, however, this fifference Increases

slightly to 1.5 deterees.

C-
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*lhj 1 the pr ic wi pal I eason f,-or hurr icaines i n thle North At Lai t ir re i on

I ;f ro. Ione h rough io !veche r, the preponlerance of I urr I ca nes occurs Ina

1% L'r' 0t -m1 Se, temhe r. The mon)rth )f -3-ptcmhe r ack-ounit- For one-half of

ill o-currences of huirri canona a Ffeet rlne the '-Ii sisqinpi 9)ouid- P istori-

.uil Iv, Lronical cyclone- ha-.'- hit the Mississippi Sound area with a mean

), r, r rePc oI one OF0 -1 - r'~ v 1 ,v r s .The Louista ana portiton of the ;tudIv

r- ha; 'i;a~ 1 4 occuirrences; of tropicil sto r's :mJ hurricanes in 77

yeairs (1')(1-1()77).

FRESH WATER RUNOFF AN~D STRgAMFLW

('.1 .14 r,, Lt -i r 'i , ti ( or 1'odIit-jens i te -,t dy a rea r,?ce; I e f resh wa te0r

F roni 4e v. ra I :ni ior ri voras m, nuimerous tidal haynus, and h)y ilroot

r 1 ii IaI . 'Trh iin St rmwator runoff frotm tie 'low Orleans -ietropoli tan

air is a- ;i no p; inco !n'to L~alk Pont Ah rt rat '. Dur inp yrsr, o-F ext recne

flio-ine, sutch ;i- ;-1 1937, 1945, 1950, 1973, 1975, 1079, and 1983 on the

" ias';ain I ver, fresh wa-ttr is diverted Ciroupi;1 the Ronnet Carre'

Sp[ wyto L iz' Pon tclasrt-r tin. The totail rii-ia,e a rea For Laike 'ont -

cha-rt rain Is 5,5591 squa-re -li lea (sq. --1.) inc l'viine, 63? sq. 9i. of Lake-

;irf ice area. '-lA jor rivera; that 'iachaire into Latkes 'lamrepas -And/or

Ponrchart rain I n elp Am! to River (1,319 sql. -i. ), Tine-ipalhoa 'liver (771

sq. mi.) TIckfaiw River (727 sq. mi ., Tclaefincta River (451) sq. mi.),

aind the( 'Pat a 1hainv RivePr (21 59 s . mi. . A sI enl fircant aImooint of the

-rl I River (6,367 a.mi.",l ch re ite rs Lako Poat chart rai ' tn o~

the 'tisolts and rh.'f 'Ienteur Pa-ss;. Nddlttonail water Fm'sn the

Sis ;;i-slppi Ri ver enrs lake Pontchartraiin throug h Ote Inner Ha rhor

'4av j -mtI on Lock. lls'ar~ i ta fron these, r iver,; -re shown i a t ih les

(7-I-10 th roa;;"h r:-1-1 5. 'Inst .if the inflow into Lake. Ponatr cirtrii cole a

Fran- 1Its tii od 1 pse. *pproxl malt-ly 79 Iaercent of t'ae 'ie- i~water fli'a.q

a - ru'ai the Ni r (i ,,n r . The my"- r.i -.e n nnual Iflow t, i ke Poit chart ra i n

fro-i the ijir rive-r- aind stre-i-s Is 3,60() cfs. l~ake Pontciiartriin

r-ceIves .hou t ha if o)f its Fresh -date r inoput From he idwrit er inflow a I1

a i ai o hetii amss . tlnetcail cuiations i ndlIcit-
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some prevailing northeries. Because of the "northers," the winter has

the highest average annual wind speeds (9 m.p.h.) and the greatest

frequency of winds in excess of 38 m.p.h. Wind speeds for two stations

are presented In tables C-1-3 and C-l-4.

EVAPORATION

C.1.11. There are no stations for recording evaporation in the study

area; however, evaporation data are available from the Louisiana State

University Ben Hur Experimental Farm, Baton Rouge, Louisiana. This

station is adjacent to the upper limits of the study area. Data

covering the period from 1963-1980, presented in table C-1-9 shows an

adjus'ed annual evaporation of 45.3 inches. Approximately 70 percent of

the evaporation occurs in the spring and summer months. January and

December have the lowest evaporation rate, with an average loss of

1.9 inch for each month.

C..12. Evaporation is the single biggest water loss to the study

area. Annual precipitation for the study area exceeds the average

annual evaporation by 15.7 inches. However, evaporation significantly

exceeds the precipitation during the months of April through June some-

times contributing to drought conditions during these months. Factors

which affect the rate of evaporation include humidity, sky cover, and

wind stress.

HYDROLOGY

TROPICAL STORKS AND HURRICANES

C.1.13. Circulations with maximum sustained winds up to 38 m.p.h. are

tropical depressions. Tropical cyclones with sustained winds from 38 to

73 m.p.h. are classified as tropical storms. When maximum sustained

winds exceed 73 m.p.h., the tropical cyclones are called hurricanes.

C-13
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TABLE C-1-7

PERCENTAGE OF WIND DIRECTIONS

LOUISIANA OFFSHORE AREA

DIRECTION/MONTHS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

N 19 13 12 10 10 4 4 4 6 13 18 12

NE 16 20 13 18 16 10 10 11 22 34 23 18
E 21 21 20 32 28 30 28 22 33 28 24 22
SE 17 17 27 19 17 23 18 13 13 7 11 16

S 7 10 12 7 6 6 10 8 5 2 6 8
SW 5 3 3 2 3 4 5 7 2 2 2 3

W 5 6 4 4 4 2 6 3 2 2 3 5

NW 10 10 7 7 5 4 4 5 4 4 7 7

SOURCE: Stone 1972

NOTE: Some total monthly percentages do not equal 100 due to periods of
no wind.

TABLE C-I-8

PERCENTAGE OF WIND DIRECTIONS

MISSISSIPPI SOUND

DIRECTION/MONTHS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

N 12 10 9 6 5 5 5 7 10 13 12 12

NE 20 20 16 13 12 12 12 17 31 28 24 23
E 5 4 4 3 2 3 3 3 13 6 5 5
SE 19 19 25 29 24 17 12 12 15 14 15 21

S 7 5 10 13 15 14 11 10 8 6 6 5
SW 11 14 13 16 20 24 22 18 9 7 10 9

W 2 2 2 2 3 4 7 5 2 2 2 13

NW 8 11 12 10 9 5 12 11 7 10 15 11

SOURCE: Mississippi Sound and Adjacent Areas, Dredged Material Disposal
Study (Stage 1) Reconnaissance Report, Appendix A, Resource Inventory,

March 1979.

NOTE: Some total monthly percentages do not equal 100 due to periods of

no wind.

C-12



normal precipitation lasting over several continuous months. In

table C-1-6, below normal precinitation is apparent from the winter of

1942 through the spring of 1943, from 1951 through 1953, from 1962 to

1963, and from 196R through lq70. These data indicate that a drought

was apparent 7 years in 30, or nearly 25 percent of the period of

record.

WINDS

C.1.8. The general circulation of air over the area is dominated by the

western extension of the Bermuda High. The circulation is also influ-

enced by high pressure systems over the North American continent. The

Bermuda High has greater constancy than the continental high pressure

systems and controls the spring and summer climate to a large degree.

By late autumn, the continental high pressure system penetrates the

area. These systems produce winds with a prevailing direction from the

east-northeast (tables C-1-7 and C-l-9).

C.1.9. In Loulsana, winds from the northeast predominate over winds

from the southeast during September through February. From March

through August, southeast winds predomilnate. The prevailing winds in

southern Mississippi are southerly for March through July, easterly for

August and September, and northerly for the remaining months. The

relatively constant winds from the east and south travel a great dis-

tance over the gulf and carry warm, moist air that fuels the cumuliform

cloud development so common to summer.

C.1.10. In the study area, the lowest average wind speeds occur during

the summer (6 m.p.h.). This period i; occasionally interrupted by

tropical storms that produce winds of extremely high velocities. Autumn

Is the transition from a tropical wind regime to a modified continental

wind regime with an average velocity of 8 m.p.h. In winter, the cold

high pressure systems from the north penetrate the gulf area and bring

C-1I
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PRECIPITATION

C.1.5. The average annual rainfall (1941-1970) in the area is approxi-

mately 61 inches. The greatest rainfall occurs from June through Sep-

tember with an average of 6.0 inches per month. Afternoon convective

showers and thunderstorms of short duration frequently occur during this

period. Ti-, driest month is October with an average of 2.8 inches. An

occasional tropical storm may increase the rainfall amount significantly

in the area. The normal rainfall over the land area is displayed in

table C-1-5.

C.1.6. Winter rains generally occur when a warm or cold front enters

the area. These frontal rains can begin at any time of day. They are

generally slow and relatively continuous and last for several days.

Thunder and strong winds often accompany the rains. Although the amount

of winter rainfall is less than that of summer, the incidence of rain-

fall is greater in the winter. Rain occurs on one-third of the winter

days. Snow is extremely rare and usually melts as it falls. The raln-

fall pattern of spring is similar to that of winter.

C.1.7. In an area with abundant rainfall such as southeast Louisiana

and southern Mississippi droughts are not often considered to he a

significant climatic factor. Drought is relative, however, and rainfall

that would be abundant in one region may result in disaster in

another. The severity of a drought, often categorized using an index,

is called the Palmer D)rought Index. The index is based on the conceDt

that the precipitation needed for nearly normal gunctioning of the

regional. economy depends on the long-term climate as well as antecedent

and current meteorological conditions. Monthly values for the Palmer

Drought Index for the Southeastern Climatic Division of Louisiana are

presented in table C-1-6. Since evaporation is much less variable than

precipitation and since the area under consideration is largely

undrained marsh, drought is defined in this study as 10 percent below

c-8
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TABLE C-I-I

MEAN WATER TEMPERATURES
IN

SOUTH LOUISIANA AREA (-F)

WATER BODY JAN APR JUL OCT

Mississippi River

@ New Orleansa 44 58 82 72

Open Gulf of Mexicob 71 73 85 81

Eastern Marshesc 55 72 85 81

Lake Pontchartraind 54 71 86 78

Mississippi Sounde 54 69* 85 73

*M~ybe 5'F warmer in Bays

aU.S. Geological Survey, 1967-1976

bU.S. Naval Weather Service Command, 1972

cCoastal Resource Unit, 1970

dTarver and Savoie, 1976

eChristmas and Eleuterius, 1973
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that the Rigolets supplies 40 percent; Chef 'lenteur Pass supplies ahout

40 percent; and the tINr supplies about 20 percent of the total q It

entering the L~alke.

r.1.1.5. The water from Lake Pontchartrain enter% Lake Borgne via Chef

'lentemir Pass anid the Riq~olets, -id a portion onters rho 11R-C0 via INPC

and then into Chan-leleur 'Sound. Part of this Flow enters the 'lissis-

sippi Sound. In addition to the Chef Menteur Pass and the Rigolets,

Lake Rorgne receives fresh water frown the Pejirl River.

C.1.16. The Mississippi Sound receives fresh water from two niaJor

rivers (Pearl and Pascagoula), four minor rivers (Tchouticahouffa,

Bi loxi, M4olf, and Jordan), numerous tidal hayous-, ani by At rect run-

off. The mouth of the Pearl liver is located approximately 3.6 mile-s

west of the 'ississippi Souind western limit. Pearl 'liver, with a total.

dr-iiage area of 3,700 square miles, (sq. ml.), has an averatge Flow oL'

9,770 rfs. Thie Jordan and 14olf Rivers empty into St. Louis Bay. Thne

outflows from the Biloxi and Tchouiticahouffa Rivers, enter the Mssis-

sipol S;oundl via 9Siloxi Bay. Biloxi River -irains n area of 271 sq. mi.

ind has an average flow of 192 cfs. The areal extent of the drainage

basin of the Tchouticafoutfta ',lver Is 24? sq. mi. and it- averape flow

rate is 189 cfs. Pascagoula River, which flows dlirectly into the

'Mississippi Sound, Irains 9,400 sq. mi. and Flows at an average rate of

1',,000 cfs. The western end of the Sound eventually receives most of

the drainage enterinR Lake Pontchartrain. and Lake Borgne. The occa-

sional opening of the B1onnet Carre' Spillway to reduce flood stages on

the 'Itssis9sippi River provides additional fresh water to the Mississippi

Sound.

C.1.17. The Louisianq !;tate 'University Center for M.etlands Resources

condlucted a 'later Yield Study for the Coastal Zone. "later yield was

computed using the Thornwafte-%iather Water 3Bala-nce 'Iodel. The Center

study, "MIyrologir and CGoologic Study of the Loiiana Coastal krea-
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(Gagliano et al., 1970b and f) showed considerable variation in the

seasonal and annual water yield in the coastal region during the period

1945 to 1968. Water yield methodolory identifies either surplus or a

deficit. Water surpluses, which occur when precipitation exceeds poten-

tial evaporation and soil moisture storage, were found to be most common

during the winter spring (December through May) period. Water deficits,

which occur when precipitation is exceeded by potential evaporation and

soil moisture, were found to usually occur during the summer-fall (June

through November) period. Table C-1-16 shows the cumulative frequency,

by percentage, that the seasonal surpluses and annual deficits equalled

or exceedel a given value in inches at the climatic division normal

stations for the period 1945-1968. The data indicate that annual defi-

cits were generally between 2 and 5 inches and occurred about half of

the years. Seasonal deficits are lar;1,er and on occasion have exceeded

10 to 15 inches.

C.1.18. The water yield analysis indicates that the coastal marshes are

dominated by "feast or famine" water conditions. In term of averages,

this area is about the wettest in the United States. Month by month and

season by season, however, floods are intermixeA with deficits which are

gevere enough to have ecological, economic, and agricultural signifi-

cance.

TIDES

C.1.19. The tides in the estuaries are chiefly diurnal with one high

and one low tide in a day. The diurnal tides range from 0.9 to 1.9

feet. The normal tide range is about 0.3 feet in Lake Maurepas, 0.5

feet in Lake Pontchartrain, 1.2 Feet I n Lake RBrgne, 1.4 feet in

Chandeleur Sound, and 0.9 feet tn the Mississippi Sound. Water levels

generally are at their lowest in early winter, rise through mid spring,

decline through early summer, rise to a peak in late summer, and then

decline through the fall. The range and height of the tile is fre-

quently modified by the wind.

C-23
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C.1.20. Northerly winds can reduce tide levels in the Lakes Pontchar-

train - Bnrgne system and Mississippi Sound from 1.0 feet to 5.0 feet

below normal. The strong southerly and southeasterly winds associated

with non-tropical storms and fronts can elevate the water levels about 1

to 5 feet above norlal. The winds from tropical storms and depressions

in the Gulf of Mexico can push the water to levels as high as 22 feet in

the Mississippi Sound.

C.l.21. In the study area, the average elevation of the marsh is

slightly less than +1 foot National Geodetic Vertical Datum (NGVD)

(Nichols, 1959 and Chabreck, 1972). During the summer and autumn

months, water floods the marsh to average depths of 0.2 foot. The

distance water is driven Inland and the rise in water levels depends on

the uration and velocity of the winds and marsh elevation.

CIRCULATION

C.1.22. 4ater movements within the estuaries are Influenced by the

winds, tides, fresh water dlscharges, and currents in the Gulf.

Currents immediately south of the barrier islands flow counterclockwise

from mid-summer to early winter. From mid-winter to early summer the

currents flow toward the north and east but fresh water discharges and

winds modify this pattern. Current velocities uisually range between 1.5

to 4.0 feet per second (fps). Velocities in the vicinity of the passes

may increase to 8.5 fps due to strong tides. The littoral drift in

Chandeleur Sound is gene-ally toward the north and in Mississippi Sound

the drift is toward the west. Current velocities range From 0.5 fps to

4.2 fps In the deeper passes but are greater during hicgh water

ischarges and extreme tides.

C.i.23. The general water circulation pattern in Lake Pontchartraln for

both flood and ebh tides is a littoral drift to the west along the south

and north shores, and a return current in a broad hand of water rinning

C-25
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approximately from the northwest to the southeast. Center currents and

eddies exist in the lake that may modify this pattern. Discharging

Mississippi River waters through the Bonnet Carre' Spillway markedly

changes the circulation pattern in the lake to easterly near the south

shore and mid-lake.

C.1.24. The water circulation patterns in the Mississippi Sound are

quite variable and complex and are influenced by geometry, bathymetry,

and winds. The general current movement is toward the west. Bonnet

Carre' Spillway openings alter the normal circulation patterns and have

influenced the area as far east as a line of longitude intersecting the

east end of Ship Island. The water discharged from the spillway changes

circulation to an easterly flow.

HISTORICAL AND FUTURE SALINITY CHANGES

C.I.25. Authorities have recognized that seasonal saltwater intrusion

is occurring in the study area. The intrusion has been observed largely

through changes in vegetation patterns and types and to a lesser extent

through salinity data. Historical salinity data covering the study area

shows a small increase in salinity.

C.1.26. In this study, several salinity monitoring stations were ana-

lyzed (plate C-1) over the Period of Record. They are Pass Manchac near

Pontchatoula, Lake Pontchartrain at Little Woods, Chef Menleur Pass near

Lake Borgne, Lake Pontchartrain at North Shore, and Bayou LaLoutre at

Alluvial City. Average monthly salinities for their respective Period

of Record are shown in tables C-1-17, C-1-18, C-1-19, C-1-20, and C-1-

21.

c.I.27. The data indicate that the lowest salinities are generally in

the late spring and highest in the summer and late fall. This reflects

C-26



1 .1

-j-0

F-~ ~ e rn - - -- - - -?C C-. - C

z

cA -

I- 'D-A



* ' , - - I O2" $ oj C Or 0 '.

* , .C"%. ' $ c 0

- -'-c 2 -00 -- 'c 'c

.. .0. . . . . . . . . .. . . . . . . .. . . . . ..0 '-'I

I- - -I' .J'lC1 I-'U 'C fl. r " CIO '10 F .

I-..

0- ' a -zc s-c -- a -tr-cc c*S c 0 00rlnt. ' o'0 01C --



t~7.CjOCC.-O2'~.-.CX .j~C:-4
0 2

c, Con
'I . *0-'O--.OO2COOO2'020.CN2'XCO.COCOOQ'0 'nro

0~

.44 .,.-t.O-.,O-- OX'. .400 (OC-oC40CJCO cc
i.o2'-cor--.oQ 02' 2'02 CC-~CCO.2'COZ.-C Co

-- o..--.c ~ ccCOCOCOr-OCo c-o~
*1 .0

flojOonr-.. So'O <C-O4.400.COX.c con

.2' Cflo-.C CO.OC2'Z.Sr.-..C.tCO2 r- no'

-, ooo-.C..-.ooxOn- -'-no'.-,

-. C 2--.i 02 .0 - 0-. 20 02 0 CO C .0 C~ 02 0' .-r -r

- I

.....-.. ~CCO-7~4.c2'02.C.fl.40C-.2'OCOCOC2'.oC. COO.,

£ X'~- 7r-.COCOCOC~IZj COO-..CCOr..rJ.7
2 '  

Cr2'- I...........................................................F
02 -- -, .-- .-- 0-0 - CO 0' CO 4 CO 'C CO 4 CO CO CO .- ' Co CO .7 Cl CO

C..COC 0 02 ~. -4 CO 40. CC.-~COCO74C-OC.J 440 .2'-

....- ,-.OCOCOCOCOCO CCO4 CJ.-.COCO 40.0

.- 1C,0'0.CO.COCOOC.4.--440-.COCOC.O40 ('000

.-.- '...~COCOCOOtC0< 0.0 COC'JCJCJCO-.7 rICO

DCOCOO-..C-&O.tr-.-2'r- 0C'J72C"CO CO
- .CC.JCO..o .CFUOCOOOJ.CO&OCOC..ICJCOCJCI.4CO CO

2'-trOr..wr...C.ICCOJ.c-r. .CC-C.CCO Or-C 2'

.9 . . . .2':

CO.CCO.70004O.CO...CCO.tC.JC..COOr (nC-I) 2' '0

I- -

0. 9'.
I-

I- C
-2' .42'r-..2'o'.'r-.40O.4-..--.-0 0.C.7C

1  
COI'-.,' 2' C

CO CO .' Cl CO I. 02 .4 CO 40. CO .2' 00 'C ~4 0 CJ CO -r CO CO C' 74
-2' -- 02

10 .VC'U.-.CICCOCOO2'r.rCC' ..-. COCO4C 41 7CC.--.
CO 0' .2' .2' .2' .2' .2' -t .2' '0 .2' .2' 40 O r- '. *-. 0- 40- -~ 0. o 'JO

04 2'7'C'C~OC0'@O4O4C0'OO002OC'& 2' 07' ~ 01' 0400004

C -2~

(~~

1



.,.

* . . . . *..I * ~ * -

.

- ., .~ '.2 V C ... cC-..~.: Cr-.

.'... .. S

. - - 5 , . .



("Sr .KC'CZ-2'-'ZC'C'C'N-.L.t

'I'--' -- C>> -c @43-ass'. tU'C>JX3 a

- Kr' C: 4C>C:'-'JC'CNC3-423' -.

-, ---' '' C - Kr.-. 3' c' c Kr 0. t S CX CC S " 'a Kr

* C"'--. C- t0% -3--r' '-('"'33-' U'- CC 'C -, 3'?-

.3 5~ r . CC C- ('3 'C' '3- CC .-. .3 Kr -4 "3 <' '-' "C -- -' C -' 3

IC 4 7 3" 'S r-- 3' 3' Kr '3' .3- -'C C '- C' 'C C" -- 3 -c

- ("~.Zr 'N-cr--C'- C SC>. CC' C'

Vt Zr -1'''~' -31> - ,' ~~'C C- '-' 'Zr '3: U' "3 -1 C'~ K'C" - -

* ' K C'" 3' -- '.7.3-'' -.- '- C"-C-U'C-'~-'- ' -K

3 K3' '.-.. -'3-1(1CC Zr CU ''' 5-

CS 'I Cl ''''-'V C' '-.3--C'C"C'C''C 'N3-'CC>C~.

5 '-"'''SKT' 3'3'"3-~ - C' 3-C'~



dpD.R7. Jf MISSISSIPPI AND LOUISIANA ESTUARINE AREAS FRESHWATER
DIVERSION TO LAE PO..IUl ARMY ENGINEER DISTRICT NEW

I ORLEANS LA D L CHEW APR 84

""III"""

iNN mmmEhmhlmmmmmmmlmhhhhhmhhmml



ll2 2

l~lI'I

Ul .25 NII'11_4

MICROCOPY RESOLUTION TEST CHART

NATIONAk BLIR[AtJ OF STANOAR0S 1963 A

.



seasonal variations In freshwater Inflows froo the major rivers and

streams. The salinities of Lakes Pontchartra~n and Maurepas normally

range from fresh to brackish. Ouring periods of extreme low flows, Lake

Maurepas beconies brackish. Salinitiles averag e less than 0.2 nnt in Lake

'laUrepas while averaging about 1.5 ppt in Lake Pontrhartrain. Lake

Pontchartrain sahonitles rnnge ;easonally fro-n a low of about 0.45 ppt

in the late spring, to -i high of about 5.3 ppt in the late fall. The

saiiyregime is subject to drastic chanyge during floods on the rivers

and streams discharging into Lakes Maurepas and Pontchartrain, Bonnet

Carre' Spillway openings, and hurricanes.

C.1.29. Salinities in Lake Borgne generally ranige from 2 to 15 ppt and

are strongly influenced by Pearl River lischarges and inflow from the

Rigolets and Chef '4enteur Pass. Hligher salinity water from the MR-GO

enters Lake 13orgnie through breaks in the marsies between the two water

bodies.

C.1.29. Mississippi Sound salinities may vary from 2 to 30 ppt. In

general ;altiitfes are ilhest In summer-fall during low river outflow

and lowes-t in winter-spring during high outflow. Salinities are highest

near island passes anl lowest next to the coast proper, highest in deep

channels and lowest at the surfAce. There is a noticeable westward

decrease in salinity In thn -sound which is caused hy outflow fro-n the

Pearl and loilf Rivers andi from the Rigolets. Salinities in the Sound

are also decreased by Bonnet Carre' S~pilliway openings. The- Mississippi

River waters, decrease salinities In the soundi as far east ats 33hip Island

during Bonnet Carre' Spillway operqtions.

C.1.30. Analyses of salinity data indicate that the most acotable

incroase in average annual salinity occurred after 1963. The salinity

daita were further aggregatedi to the period prior to 19)63 and to the

perioA subsequent to 163. Mean monthly salinities Increased for

virtually all months for the period subsequent to 1963. This Increase

C-32



can be attributed partly to the completion of the MR-GO in 1963 which

provided a major access for saline water to enter Lakes Maurepas,

Pontchartrain, and Borgne. Salinity data aggregated for pre and post

MR-GO conditions are shown in table C-1-22.

C.1.31. Analysis of monthly summaries of salinity for pre and post

MR-GO indicates that salinities have increased by

o 1.3 ppt at Lake Pontchartrain, North Shore

o 1.8 pot at Lake Pontchartrain, Little Woods

o 0.4 ppt at Pass Manchac near Pontchatoula

0 2.4 ppt at Chef Menteur Pass near Lake Borgne

o 4.3 ppt at Bayou LaLoutre, Alluvial City

C.1.32. The MR-GO is not the only factor that contributes to increased

salinities. Between 1948 and 1970 approximately 5 sq. mi. of canals and

channels were dredged in the Lake Pontchartrain Basin which provided

avenues for saltwater intrusion.

C.1.33. Salinity data available indicate that the salinity regime in

the study area has somewhat stabilized since 1963. Although there has

been no significant increase in annual salinity subsequent to 1963,

salinity variations may be considerable. During periods of low inflow

salinities may increase to as high as 5.0 ppt in Lake Maurepas and as

high as 20 ppt in the vicinity of the Inner Harbor Navigation Canal

(Schurtz, 1982). The seasonal increases in salinity usually occur

during the summer and late fall. These seasonal increases in salinities

have caused habitat changes and related land loss in the wooded swamp

and marsh vegetation adjacent to Lakes Maurepas and Pontchartrain. High

C-33
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seasonal salinities have also resulted in habitat changes and related

land loss in the St. Bernard marshes between the Mississippi River and

the MR-GO.

C.1.34. As previously indicated, the salinity regime in the study area

has somewhat stabilized and no significant increase in average annual

salinity is projected in the future for Lakes Maurepas and Pontchar-

train. Salinity Is expected to slightly increase in the Lake Borgne

area and surrounding marshes due to future land loss in the area.

Salinity would only slightly increase because the open water areas

created as a result of land loss would be shallow and not lend them-

selves easily to saltwater intrusion. The marshes are probably a small

percentage of the tidal prism and may not have a significant impact from

a hydrologic viewpoint. Wide seasonal salinity variations are expected

to continue into the future in response to freshwater inflows from major

rivers and streams. This would result in some habitat changes and

related land loss in the future.

DES&IRED SALINITY aDNDITIONS MD SUPPLIKInTAL FLM REQUIRENITs

C.1.35. Seasonal high salinity levels are occurring in the estuarine

areas and causing unfavorable conditions for fish and wildlife produc-

tivity. Maintaining desirable salinity conditions can be accomplished

by diverting fresh water into the estuarine areas. Having established

existing and future salinity conditions estimated to occur in the basin,

the ad hoc interagency group established the desirable salinity condi-

tions favorable to fish and wildlife production. The initial objectives

established in 1969-1970 were to achieve the Ford Line April through

September and the Palmisano Line October through March for a 10 percent

drought condition. Maximum supplemental flow requirements to achieve

these objectives are shown in table C-1-23.

(
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TABLE C-1-23

MAXIMUM SUPPLEMENTAL REQUIREMENTS

(thousands of cfs)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

12.8 15.8 19.5 21.4 21.4 21.4 21.4 21.4 21.4 13.2 9.7 12.8

Gagliano et al., 1973

C.1.36. A structure to provide the required supplemental flows during

the summer and fall months would be extremely large due to lack of

significant hydraulic head during the latter part of the year. Prelimi-

nary hydrologic and hydraulic inve tigations indicated that the struc-

ture would be prohibitively expensive and economically infeasible. In

addition, the diversion of required supplemental flows may cause more

adverse impacts to the environment than beneficial. The ad hoc group

was reconvened in 1982 to reconsider the study objectives. Summaries of

meetings and a signed Memorandum for Record of the ad hoc group

containing conclusions and recommendations are Exhibit 1 of Appendix B,

the Plan Formulation.

r.1.37. The ad hoc group recommended that salinity conditions similar

to those that existed in the Breton Sound area preceding peak seed

oyster production years should be sought for the Lake Pontchartrain

Basin and western Mississippi Sound. A recent study conducted by the

Louisiana Department of Wildlife and Fisheries identified optimum mean

monthly salinity for oysters based on data collected over a 10-year

period, 1971-1981. The optimum salinity regime is shown on plate C-2

and in table C-1-24.
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TABLE C-1-24

MEAN MONTHLY OPTIMUM SALINITY

MONTH MEAN OPTIMU SALINITY STANDARD ERROR*

(ppt)

JAN 16.4 L.04
FEB 14.4 0.79
MAR 11.6 1.02
APR 8.0 1.27
MAY 7.0 0.92
JUN 12.5 0.30
JUL 12.7 0.57
AUG 15.7 0.80
SEP 17.0 1.06
OCT 16.8 0.87
NOV 16.1. 0.82
DEC 15.7 0.52

*One standard deviation from Mean Optimum Salinity

C.1.38. This optimum salinity regime should be estabilished one out of

2 or 3 years on the average to produce a good crop of seed oysters and

to provide the base to significantly expand the oyster industry. In

general, optimum salinity conditions for oysters are also favorable

salinity conditions for most of the major estuarine species in the study

ar ea.

C.1.39. The optimum salinity conditions should be established in the

St. Bernard Marshes and western Mississippi Sound where there are

approximately 51,000 acres of private oyster leases east of the MR-GO;

19,000 acres in Lake Borgne, and 32,000 within the Louisiana marsh.

There are about 250,000 acres of public seed grounds in the area along

the fringes of the Louisiana marsh of which 12,000 acres of suitable

substrate exist. About 7,500 acres of public reefs exist in the western

Mississippi Sound.
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C.1.40. Three locations in the St. Bernard Marshes and western Missis-

sippi Sound were identified to establish the optimum salinity regime.

This was to optimize the size of the structure and associated

benefits. The three locations, #1, #2, and #3, are shown in plate C-3.

C.1.41. Supplemental flow requirements would be determined for a

50 percent drought condition or a drought that has a frequency of occur-

rence of one out of 2 years. Mean monthly 2, 5, and 15 ppt salinity

isohalines for the 50 percent drought conditions are shown on plates C-4

through C-9.

C.1.42. Supplemental flow requirements at the three locations were

determined by using a multiple regression model that related freshwater

inflow to salinity. Monthly flows for five Lake Pontchartrain tributary

streams (Amite, Tickfaw, Comite, Tangipahoa, and Tchefuncta Rivers) were

combined to represent the flow into Lake Pontchartrain. Discharge data

from the soutthern most station on each stream were used in this anal-

ysis. Monthly flows from the Pearl River were also used. Runoff from

ungaged areas, evaporation, and wind were not used in this analysis.

Salinity data collected at Treasure Pass was used in the analysis. The

period of record for this station is 1970-1978. In addition, salinity

data at several locations in the Orleans Parish and Biloxi marshes were

obtained from the Louisiana Wildlife and Fisheries (LDWF) and the

Louisiana Department of Natural Resources (LDNR). Salinity data from

Pass Manchac near Pontchatoula, Lake Pontchartrain at Little Woods, Chef

Menteur Pass near Lake Borgne, Lake Pontchartrain at North Shore, and

Bayou LaLoutre at Alluvial City, mentioned In paragraph C.1.26., were

also used in the analysis. Seasonal salinity data for the western

Mississippi Sound was obtained from the Gulf Coast Research Laboratory

in Ocean Springs, Mississippi.
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C.1.43. The multiple regression model relating freshwater inflow to

salinity was developed using a statistical package available through the

U.S. Environmental Protection Agency's STORET system. Twenty sets of

data representing different seasons and flow frequencies from 1970-1978

were used in the correlations. Various transformations and combinations

were explored with salinity and discharge data set. The multiple

regression model with the highest correlation coefficient was used to

determine supplemental freshwater flows.

The multiple regression model is shown below:

S = BI LN(A) + 32 LN(C) + I

'here, S = Average monthly salinity, PPT

A = Previous month's discharge for Lake Pontchartrain (cfs) including

any diversions, plus previous months discharge for Pearl River (cfs),

plus current month's discharge for Pearl River (cfs)

C = Current month's discharge for Lake Pontchartrain (cfs) including

any diversions

B1 = -3.8635 Model Coefficient

B2 - -1.0607 Model Coefficient

I = 77.78 Intercept Value

C.1.44. The coefficient of determination (R 2), which is the percent

variation in the dependent variable explained by the model, is 0.8 for

this model. The F value, which is the ratio of the regression mean

square to the error -nean square, reflects the significance of the

results. There is only a I percent chance of a value of F1 7
2 (2 degrees
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of freedom due to the regression and 17 degrees of freedom about the

regression residual) exceeding 6.1. The computed F value for this

regression, 28.9, reveals strong evidence of the existence of a linear

regression.

C.I.45. Pearl River discharges were specifically identified as input to

the regression equation because of the strong influence it has in deter-

mining salinities in Lakes Pontchartrain and Borgne. High discharges of

the Pearl River usually occur from February to April. Low discharges

occur from August to October. Plots of Pearl River discharges against

the salinity records from Lake Pontchartrain indicate that low salinity

periods correspond to high discharge of the Pearl River. Significant

quantities of water from the Pearl River enter Lake Pontchartrain

through the Rigolets and to a lesser extent Chef Menteur Pass. For Lake

Pontchartrain, the mean flushing time has been estimated at 30 days

based on the amount of time required for the Lake to return to near

normal conditions after operation of the Bonnet Carre' Spillway.

C.1.46. Coastal Environments, Inc. completed a report entitled "Recom-

mendations for Freshwater Diversion to Louisiana Estuaries East of the

Mississippi River" in June 1982. The report was prepared for the

Louisiana Department of Natural Resources. In that report a similar

approach, to the one used in this study was taken to determine fresh-

water supplemental requirements. A multiple linear repression model

expressing average salinity in a given month as a function of total

freshwater inflow during that month and of some additional variables to

account for the effect of antecedent conditions was used in the

analysis. The multiple linear regression models produce similar

freshwater supplemental flows as the 'nodel used in this study. The

study recommendation was that the freshwater diversion structure would

he located just west of the Bonnet Carre' Spillway. The control

structure would be designed to divert a maximun flow of 30,000 cfs

during the month of April during a 50% drought condition.
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C.I.47. Monthly discharges from major rivers of 50 percent frequency

were used in the model to generate monthly median salinity concentra-

tions to determine which months required salinity alteration. Monthly

supplemental flow requirements for the three locations were determined

by solvln( the regression model for additional flow with the desired

salinity input as the salinity concentration value. The results of

these computations are shown in table C-1-25.

C.1.48. These supplemental flow requirements shown in table C-1-25

represent fresh water diverted directly to Lakes Maurepas or Pontchar-

train. At Location #1 optimum salinity conditions exist most of the

time, therefore, no supplemental fresh water would be required. To

achieve optimum salinity conditions at Location #2, supplemental fresh

water must he diverted March through November with the maximum diversion

of 30,000 cfs In April. A maximum supplemental flow of 180,000 cfs in

April would be required to established the optimum salinity regime at

Location #3; 102,000 cfs would be required in March. The large increase

in supplemental flow requirements between Locations #2 and #3 is due to

the large amount of open water adjacent to Location #3 in the Chandeleur

Sound that would constantly reduce the effects of the freshwater. A

structure to divert 180,000 cfs would he approaching the size of the

Bonnet Carre' Spillway and would be extremely expensive. In addition

Lakes Pontchartrain and Borgne would be overfreshened most of the year

causing adverse impacts to estuarine species. Consequently, it was

concluded that the diversion structure, channel and associated works

should be designed to convey the supplemental flow requirements to

achieve the optimum'salinity regime at Location #2. The with-project

salinity that would be attained at Location #2 is shown on table C-I-

26. Mean monthly with-project salinity Isohallnes (? ppt, 5 ppt, and 15

ppt) are shown on plates C-10 through C-15.
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TABLE C-1-25

Maximum supplemental flow requirements to establish optimum salinity
conditions at Locations 1, 2, and 3.

MEAN OPTIMAL
MONTH ALLOWABLE SALINITY MAXIMUM SUPPLEMENTAL FLOW REQUIREMENTS

AT LOCATIONS 1, 2, & 3 LOCATION #1 LOCATION #2 LOCATION A3

JAN 15-17 0 0 7,600

FEB 13-15 0 0 10,700

MAR 11-13 0 10,800 102,000

APR 7-9 0 30,000 180,000

MAY 6-8 0 16,700 26,100

JUN 12-14 0 14,600 30,000

JUL 12.5-13.5 0 3,200 15,300

AUG 15-17 0 2,600 11,300

SEP 16-18 0 2,000 12,000

OCT 16-18 0 5,500 13,300

NOV 15-17 0 3,200 26,000

DEC 15.5-16.5 0 0 0

C.1.49. Supplemental freshwater quantities diverted at sites at or

below -he Inner Harbor Navigation Canal Lock (IHNC) would he greater

than those diverted at sites with receiving water bodies, Lakes Maurepas

or Pontchartrain. Significant quantities of fresh water would be lost

from the system via the MR-GO. A conservative estimate of the amount of

fresh water required to be diverted at these sites is 1.5 times the flow

required at sites that divert water to Lakes Maurepas or Pontchar-

train. Supplemental flow requirements for sites at or below the IHNC to

attain optimum salinity regime at Locations #2 and #3 are shown in table

C-1-27.
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TABLE C-1-26

Supplemental Flow Requirements to Achieve Optimum Salinity Conditions at
Location #2

MEAN WITH-PROJECT
MONTH SUPPLEMENTAL FIOWS SALINITY

(CFS) (PPT)

JAN 0 14.2
FEB 0 12.2
MAR 10,800 9.6
APR 30,000 8.0
1\y 16,700 8.0
.ILN 14,600 12.5
.II 3,200 13.0
A( 2,600 16.0
SE p 2,000 17.0
()CT 5,500 17.0
NOV 3,200 16.0
1 EC 0 16.0

TABLE C-1-27

Supplemental flow requirements for sites at or below the IILNC to attain
optimum salinity regime at Locations #2 and #3.

MEAN OPTIMAL MAXIMUM SUPPLEMENTAL
M)NTF ALLOWABLE SALINITY FLOW REQUIREMENTS

AT LOCATIONS #2 AND #3 LOCATION #2 LOCATION #3

JAN 15-17 () 11,400
F i-B 13-15 0 16,050
MAR 11-13 16,200 153,000
APR 7-9 45,000 270,000
MAY 6-8 25,000 31,200
TN 12-14 21,900 45,000
,1I 12.5-13.5 4,800 22,950
AVG 15-17 3,900 16,950
s I-li 16-18 3,000 18,(000
OCT 16-18 8,200 19, 50
NOV 15-17 4,800 39,000
PEC 15.5-16.5 O 0
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he used for a pnortion of the distance to Lake Pontchartrain.

Supplemental flow requirements are smaller than those required at the

Riverbend or IttIN sites. A structure could be designed at the site

location to pass the maximum flow of 30,000 cfs without any significant

desipn problems. Supplemental flows required at the Bonnet Carre' site

to achieve the desired salinity in the St. Bernard marshes are shown in

Table C-l-14.

C.1.66. Seventeen of the 150 hays in the spillway structure would have

to be modified for freshwater diversion. The modification would

ircrease the cost 55,2nn,000. The cost is increased because the

existing gates in the structure must he removed and reconstructed for

freshwater diversion, a cofferdam Is needed to protect the work site

from Mississippi River overflow, the structure above the culverts will

have to he reinforced concrete instead of embankment, and an additional

bridge will have to be buiTt over the conveyance channel to provide

continued access to the road on the landside of the structure. Placinp

the structure in the spillway would decrease the cost of relocation by

an estimated ql ,111,000, levee costs by 5761,00n, and land and damages

by $4,027,000. These decreases in costs were taken into consideration

in the '5,200,n0O additional required to place the ;tructure In the

spillway. A summary of first costs for the freshwater diversion
structure sind associated works within the spillway structure is shown

below:

Lands and Damapes (recreation sitesq $42,?0N

Relocat ions 9,093,000

Channel and canals 17,529,nno

Recreation facilities (6 sites) 700,700

Diversion structure

within spillway structure 30,_ 10,352

Monitoring propram 5,016,000

Total Cost $62,071 ,292

Total Rounded $63,000,000
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TABLF C-1-33

Supplemental flows that could be diverted through a culvert system
adjacent to the existing lock.

AVERAGE HEAD
MONTH DIFFERENTIAL SUPPLEMENTAL FLOW (CFS)

JAN 5.n 6,000

FEB 8.0 7,600

MAR 10.5 8,700

APR 12.4 9,500

MAY 11.5 9,100

JUN 7.0 7,100

, lL 4.5 5,700

AUG 3.0 4,600

SFP 2.6 4,300

OCT 2.5 4,200

NOV 2.5 4,200

DEC 2.8 4,500

For a maximum differential head of 18.6 feet the flow would be 11,600

cfs.

C.1.64. The stipplemental flows that wozfld he diverted throuph the

culvert are insufficient to estahllsh the desired salinity regime at

Location 112. The TINC site was eliminated from the hydraulic analysis.

C.1.65. Bonnet Carre'. The Bonnet Carre' site is the hest site for

freshwater diversion from a hydraulic viewpoint. The conveyance channel

would he shorter and the existing borrow hannel in the floodway could
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TABLE C-1-32

SUPPLEMENTAL FLOUS THAT COULD BE DIVERTED
THROUGH TUiE ExISriG LOCK CULVERT SYSTEM

MONTH SUPPLEMENTAL FLOW (CFS)

JAN 1,990

FEB 2,369

'4AR 2,892

APR 3,047

MAY 2,821

'JUN 1,916

JUL 1,464

AUG 1,010

SEP

OCT 553

NOV 903

DEC 1,237

from the canal end of the structure. An outlet channel extending to the

north end of the existing lock, approximately 800 feet in length woul

he requireA. &long the eastern side of the outlet channel, extenslon of

the finodwall protection back to the diversion struct,,re would he

required. Top elevation of that floodwall is 14 feet NGVD. The

structure would have a maximum capacity of 11,600 cfs without adversely

affecting navigation. Monthly supplemental flows that could he diverted

based on average monthly head differentials are shown in table C-1-33.
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assuimed. The assumption made in development schemes 9-18 Is that water

would be diverted when traffic permited for a period of 2 hours per

day. The volumes available for diversion through the proposed

combinations were less than the require4 supplemental flow (table C-1-

27). The volumes of flow that could be diverted under the proposed

combinations are shown in table C-1-31.

C.1.60. In no month was the volume of water available large enough to

meet the supplemental flow requirements. This development scheme was

eliminated from consideration because the required supplemental flows

could not be provided and none of the proposed combinations had any good

prospects of being implemented In the future.

C.l.61. Secondly, the existing lock culvert system would be used to

divert fresh water. No modification oould be made to the lock. The

computed supplemental flows that could be diverted are shown in

table C-1-32.

C.l.62. The supplemental flows are of such a small magnitude that the

discharges would not have a significant effect on establishing the

optimum salinity regime at Location #2. Thus, this development scheme

was eliminatel from consideration.

C.1.63. Within the existing lock rights-of-way, area is available to

construct a separate freshwater diversion structure. It was determined

that a structure consisting of three 10-foot diameter concrete culverts

could he placed in the existinv rights-of-way. The structure would be

located on the east side of the existing lock (plate C-19). The invert

elevation of the culverts could he -12.0 feet NGVD. Provision for

positive cutoff by the use of vertical lift gates would be on the

1lississIppi River side of the structure. The length of the structure

would be 300 feet, with 12 inches of riprap extending 50 feet outward
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TABLE C-I-30 (CONTINUED)

COMBINATIONS OF TYPES AND SIZES OF LOCKS CONSIDERED
AT EXISTING INDUSTRIAL LOCK LOCATION

DEVELOPMENT
SCHEMES SIZE OF LOCK OPERATIONAL MODE TYPES OF GATES

15 40 x 150 x 1200 or Leaving valves/ Miter gates

50 x 150 x 1200 culverts gates

(New locks) open when traffic
permits, for 2 hours
- upstream gate is
closed, down-stream
gate is open, both

valves are open

16 34.5 x 75 x 675 Leaving valves/ Miter gates
(Existing lock) culverts gates open

when traffic permits,
for 2 hours - upstream
gate Is closed,
downstream gate is open,
both valves are open

17 34.5 x 75 x 1200 Leaving valves/ Miter gates
(extension) or culverts gates open

12 x 75 x 1200 when traffic permits,

for 2 hours - upstream
gate is closed, down-
stream gate is open,
both valves are open

18 12 x 75 x 1200 Leaving valves/ Miter gates
New barge lock in culverts gates
conjunction with open, when traffic
and along side permits, for 2 hours
existing lock - upstream gate is

closed, downstream

gate is open both
valves are open
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TABLE C-1-30 (CONTINUED)

COMBINATIONS OF TYPES AND SIZES OF LOCKS CONSIDERED

AT EXISTING INDUSTRIAL LOCK LOCATION

DEVELOPMENT

SCHEMES SIZE OF LOCK OPERATIONAL MODE TYPES OF GATES

10 40 x 100 x 1200 Leaving lock gates Vertically

half open for a pinned sector
period of 2 hours gate and rising

when traffic permits sector gate

11 50 x 110 x 1200 Leaving lock gates Vertically

half open for a pinned sector
period of 2 hours gate and rising

when traffic permits sector gate

12 40 x 150 x 1200 Leaving lock gates Vertically

half open for a pinned sector

period of 2 hours gate and rising

when traffic permits sector gate

13 50 x 150 x 1200 Leaving lock gates Vertically

half open for a pinned sector
period of 2 hours gate and rising

when traffic permits sector gate

14 34.5 x 110 x 1200 Leaving valves, Miter gates

or 40 x 110 x 1200 culverts, and/or

or 50 x 110 x 1200 gates open when

(New locks) traffic permits for
2 hours - upstream

gate is closed,
downstream gate is

closed downstream
gate is open, both
valves are open
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TABLE C-1-30

COMBINATIONS OF TYPES AND SIZES OF LOCKS CONSTDERED
AT EXISTING INDUSTRIAL LOCK LOCATION

DEVELOPMENT

SCHEMES SIZE OF LOCK OPERATIONAL MODE TYPES OF GATES

1 34.5 x 75 x 640 Normal locking opn Miter gates

2 34.4 x 75 x 1200 Normal locking opn Miter gates

3 12 x 75 x 1200 in Normal locking opn Miter gates

conjunction and
along side the

existing lock

4 34.5 x 100 x 1200 Normal locking opn Miter gates

or 40 x 110 x 1200
or 50 x 110 x 1200

(New locks)

5 34.5 x 100 x 1200 Normal locking opn Vertically

or 40 x 100 x 1200 pinned sector
or 50 x 110 x 1200 gates using

(New locks) thru gate end

filling system

6 40 x 150 x 1200 or Normal locking opn Miter gates

50 x 150 x 1200
(New locks)

7 40 x 150 x 1200 or Normal locking opn Vertically
50 x 150 x 1200 pinned sector

(New locks) gates using
thru gate end

filling system

8 40 x 180 x 1200 or Normal locking opn Rising Radial

50 x 150 x 1200 gates, orifice

(New locks) flow

9 34.5 x 140 x 1200 Leaving lock gates Vertically

half open for a pinned sector
period of 2 hours gate and rising

when traffic permits sector gate
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MONTH SUPPLEMENTAL FLO'. REQUIREMENTS (CFS)

AUG 2,600
SrP 2,000
OCT 5,500
NOV 3,200

TOTAL 13,300

AVERACE 3,325

3,325 cfs x 122 d.ys x 24 lirs/day x 60 min/hr x 60 sec/min

3.5048 x 1010 cu. ft.

3.5048 x 10 cu. ft. - 804,595 Acre Feet

43,560 cu. ft.l/Acre ft.

804,595 Acre Feet = 33.5 ft.
24,000 Acres

This is impractical hecause the hurricane protection levees would have

to be raised and pumping stations and floodgates that provide Arainage

to the developed areas wouli have to be modified. The Riverbend site

was eliminated from detailed analysis hcause the required supplemental

flows to achieve the optimum salinity regime could not be diverted and

public opposition to the diversion site. As a result Alternative Plan

Nos. A, 9 and C were eliminated.

C.1.59. Inner 'larbor Navigation Lock Site. At the IVNC site, three

development scheries were considered due to the uncertainty of the study

recommenlatlons that may come from the "Mississippi River - Gulf )utlet,

New Lock and Connecting Channels" study. Detailed site selection

studies are underway and a sttudy completion date has not been deter-

mined. The TIHNC sfte is shnwin on plate C-19. The first 19 combinations

of types and sizes of locks using various operational modes were

considered at the existing lock location. The IR combinations are

displayed in table C-1-30. For development schemes 1-8, the volume of

water that would he diverted during one normal locking operation was

calculated. Thirty locking operations per 2 4 -hour period were
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TABLE C-1-29

*ISS[SSIPPI RTVER 50 PERCENT EXCEEDANCE STAGES

AT RIVERREND SITE-'IlI,- 83 AHP

MONTh 50 PERCENT EXCEEDANCE STAGE

JAN 4.6

FE8 6.4
MAR ,.1,1
APR 9.4
14AY 10.5
JUN 5.4
JUL 3.1.

AUr  2.1"
SEP 1.7*

OCT l, *
NOV 1.9*

DEC 2.2*

Landslde means high tide,
Shell Reach at MR-GO 2.)

'Iead loss through the strttcture 0.3

TW 2.3

* During these months the river stages are lower than the laadside

stagos ind no water can h- diverted.

August, September, October, an, 1 November. The impoundnent arpa wouli he

about 24,000 acres. It was determinei that the depth of the fimpoundment

would exceed 30 feet t.- allow the required water for the 4-month

period. Comptations to make this determination -re shown helow:
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TABLE C-1-28

ALTERNATIVE PLANS RECOMMENDED FOR STUDY IN THE INTERMEDIATE STAGE

ALTERNATIVE
PLAN NO. STRATEGY DIVERSION SITE

A Divert at one location Riverbend
below New Orleans

B Divert one location Bonnet Carre' - 75%
above New Orleans of supplemental flow
and one location below Riverbend - 25%

New Orleans of supplemental flow

C Divert at one location Bonnet Carre' - 50%
above New Orleans of supplemental flow
and one location Riverbend - 50%

below New Orleans of supplemental flow

D Divert at one location IHNC
in New Orleans

E Divert at one location Bonnet Carre'
above New Orleans IHNC
and one location

in New Orleans

F Divert at one location Bonnet Carre'
above New Orleans
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4YDRAULICS

PROJECT SITE ANALYSIS

C.1.56. Based on the predicted need for freshwater inflows to the Lake

Pontchartrain Basin and western Mississippi Sound, 13 potential

diversion sites that are representative of all possible sites in the

study area were identified. The most practicable upstream site was

located at mile 214.8 AHP at Bayou Manchac and the site nearest the

mouth of the river was Bayous Terre Aux Boeufs and LaLoutre at Mile 82.0

A11P. Preliminary evaluation of the 13 sites is presented in the Plan

Fornmilatton Appendix. The 13 sites were screened to 3 sites for

detailed analysis. The sites are Riverhend, Inner Harbor Navigation

Canal, and lonnet Carre'. The sites were used to formulate 6 alterna-

tive plans that are shown on table C-1-28.

C.1.57. Riverbend. Supplemental flow requirements for Riverbend site

are shown on table C-1-27. The plan for the site consist of a control

structure at mile 83 AHP, a conveyance channel and floodgates at the

intersection of the conveyance channel with the hurricane protection

levee adjacent to the 'MR-GO. The site plan is shown on plate C-16. Ak

channel would be excavated from the control structure through the hurri-

cane protection hacklevee across the marshes to the MR-GO. Tlyiraulic

analysis at the Riverbend site indicates that the hydraulic head

available would only allow water to he diverted January to July. The 50

percent exceedance stages by month used to nake that determination are

shown ii Table C-1-21.

C.1.58. Investigations were made to deternine whether an Impoundment

could be created in the marshes encompassed between the hurricane hack

protection levee andi the marshes and the hurricane irotection levee

adjacent to the MR-GO ind Gl'W (Ree plate C-17). The water would he

impounded in the area when the head Is available and released durinp
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C.1.52. In the partly mixed channel, tidal currents are sufficient to

produce appreciable vertical mixing of the salt water and fresh water.

Since the current normally flows both flond and ebb in the partly mixed

type, the salt water advances and retreitq with each rise and fall of

the tide. The interface between the fresher water in the surface strata

and the saltier water underneath is not so well defined as in the highly

stratified type, however, the presence of the "interface" is indicated

by a more or less pronounced transition in the vertical salinity profile

or the vertical velocity profile.

C.1.53. In the well mixed channel, the tidal forces predominate over

the fresh water inflow to such an extent that the fresh and salt water

are fairly well mixed throughout the vertical. An embryo "interface,"

however, can usually he detected in certain regions of the channel as a

transition of the vertical salinity profile as well as the vertical

velocity profile.

C.1.54. A channel may be changed from highly stratified to partly mixed

or well 'jIxed by reduction of the freshwater discharge. Conversely, one

may be changed from well mixed or partly mixed or highly stratified by

Increasing the fresh water discharge. There are cases of record in

which the diversion of fresh water from one tributary watershied to

another has produced drastic changes in estuary mixing characteristics

with sonetimes disastrous results (Ippen, 1966).

C..55. '4inor changes In mixing, types 3re being constantly affected by

the deepening and other improvement of estuary channels for

navigation. As channels are AIredged deeper, the salt water nenetrates

further into the estuary an-i the degree of verLical stratification of

the fresh an-i salt water is increased because of reduced tidil current

velocities.
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C.l.50. The basis for the estimate is that fresh water discharged into

canals and channels such as MR-GO, under certain conditions, causes

significant changes In the duration of tHal currents in several ways.

First, the fresh water enterlng the canal and channels durinq the flood

current phase reduces the amouiit of water which would otherwise flow in

from the gulf since a portion of the potential tidal prism is filled

with fresh water. Likewise, the fresh water increases the outflow

durin
, 

the ebh current phase. Thts reduction in inflow and increase in

outflow results in a new flow in the ebb direction, since more water

Flows out of the channel during ebh than Flo4s In during flood. Second,

the fresh water which is contributed to the channel, heinn of lesser

density than sea water, tends to flow through the channel and out to sei

In the surfice strata. Conversely, the heavier iea water tends to

nccupy the lower strata. In the absence of vertcIIl mixing, for weak

tidal flow, the fresh water flows out to sea In a relatively thin layer

at the surface. This gives a large predoliinance to the surface ebb

current over the surface flood current white the saline water in the

lower strata oscilates hack and forth with the tide with little or no

not flow in either direction.

C.1.51. The amount of fresh water which the M-GO receives from fresh-

water diversion and the degree to which it mihes with the salt in the

channel are of prime ilportance in establiqhing the vertical pattern of

the system. Since the diversion flows would vary widiely from month to

month three conditions may exist in the channel. The channel my be

hiphly stratified, nartly mixed, or well mixed. "Ihere the Inflow of

fresh water is large with respect to the ti-14l discharge, the fresh and

salt water tend to remain separate, with the fresh water flowing out to

sea over the top of the saltwater layer and the saltwater layer

intruding underneath the fresh water Into a rough we ige shape. The

extent to which the saltwater wedge penetrates into the channel is thus

a function of the channel depth, the freshwater dlqcharge, and the

density diFferential between the salt and fresh water. These are all

conditions typical of a highly stratified channel.
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TABLE C-1-34

Required supplemental flows at the Bonnet Carre' site with desired with-
project salinity.

WITH-PROJECT

MONTH SUPPLEMENTAL FLOW DESIRED SALINITY SALINITY
0 LOCATION #2 ( LOCATION #2

JAN 15-17 14.2

FEB 13-15 12.2

MAR 10,R00 11-13 9.6

APR 30,000 7-9 8.0

MAY 16,700 6-8 8.0

JUN 14,600 12-14 12.5

JIL 3,200 12.5-13.5 13.0

AUG 2,600 15-17 16.0

SEP 2,000 16-1R 17.0

OCT 5,500 16-18 17.0

NOV 3,200 15-17 16.0

DEC 15.5-16.5 16.0

Therefore, it was determined that the freshwater diversion structure

should he just upriver of the spillway structure.

C.1.67. The Bonnet Carre' site plan is shown in plate C-20. Design and

cost estimates were developed for the Bonnet Cirre' site and are

contained in Section 2 of this appendix.
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IMPACTS OF BONNET CARRE' FRESHl iTATFR 0IVT7RSTON SlTr

EFFECTS ON WATER SUPPLY

C.l.6P. There are no anticipated impacts of freshwater diversion on

water suipply. Under the diversion plin he structure would be closed at

any time public water supplies are threatened by saltwater intrilsion.

Normally the effect of this diversion on the movement of saltwater

intrusion In the river is insipnificant and would not cause additional

impacts on the water supply systems of downstream users.

EFFECTS ON NAVIGATION

C.1.6
0
. The effect on shoaling in the, river immediately downstream of

the diversion site will be Insignificant because of the naturally deep

river channel. Any increase in dredging in Southwest Pass as a result

of these diversions would be negligible.

EFFECTS ON FLOOD CONTROL

C 1.70. Toe effects of Bonnet (arre' operation on stapes in LaLe Pont-

chartraln wpre evaluated as part of a physical model study made by the

U.S Army Engineer Waterways Experiment Station, Vicksburo, Mis issippi

in 1963. That report is published under the title "Effects on Lake

Pontchartrain, LA of lHurricane Surge Control Structures an,! Missisippi

River - Culf Outlet Channel." The report indicates that for the passape

of flows at or near the denrign value of 250,000 cfs, the operation of

the spillway would increase stages In Lake Pontchartrain by about 0.7

foot for averape hip water stapes in Lake Rorgne. An analysis of the

effects of Bonnet Carre' on lake sites during the 1973 and 197q opera-

tion indicateq that the model results are penerally valid.
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C.l.71. The events of the 1073 and lQ70 operations are of particular

interest insofar as operational effects are concerned. The events also

reflected a combination of spillway operational effects with rather

extreme local meteorological conditions, including strong southeast

winds conducive to the generation of very biph tiAes in the lake, and

excess rainfall and runoff. The salient information to be drawn from

these events is discussed below.

C.1.72. During the 1073 Mississippi River flood, the Bonnet Carre'

Spillway was operated from 8 April through 21 June. The structure was

fully open from 11 April through 31 May. Unusually stronp (35 r.p.b.)

southeasterly winds began on 15 April and continued through 24 April and

heavy rains fell over the Lake Pontchartrain basin on 16 and 17 April.

The highest stage recorded in Lake Pontchartrain during the 1973 flood

was 5.n feet above mean sea level which occurred on IS April. The

highest stage in the Gulf of Mexico and Lake Borgne (4 feet above mean

sea level) also occurred on that same day. When the period of high

winds ended, the lake level began to fall and by 29 April had returned

to a near normal stape of 1.7 feet above mean sea level (about 0.7 foot

above normal lake level) where It remained until the end of May. The

maximum discharge of lq9,O00 cbic feet per second (cfs) from Bonnet

Carre' Spillway did not occur until 14 May, about 15 days after the lake

had returned to near normal stapes. Consequently, the net effect from

Bonnet Carre' operation was determined to be no more than a 0.7 foot

rise in Lake Pontchartrain stapes. The additional 3.3 feet of rises in

lake and gulf levels were due to strong southeast winds for a sustained

period.

C.1.73. Durinp the 1070 Mississippi River flood, the Bonnet Carre'

Spillway was operated from 17 April through 23 May. The structure was

fully open From 23 April throuph 7 May. An unusual sequence of weather

systems occurred between 18 and 28 April raising the stages in the Gulf
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of Mexico and Lake Borgne by 1.5 feet in 72 hours between 20 to 23 April

and consequently raising the Lake Pontchartrain stages by 3 feet.

Measured discharges through Bonnet .arre' ranged from 111,000 cfs to

191,000 cfs during this period. In addition, heavy rainfall in the Lake

Pontchartrain Basin caused some increase in stages. A current meter In

the Rigolets measured constant inflows into Lake Pontchartrain of 3 to

3.5 fps during the same period. The major contrihution to the high

stages in Lake Pontchartrain was the high stages in the gulf.

C.l.74. Under the assumption that increased stages in lake

Pontchartrain due to Bonnet Carre' operations under normal climatologic

conditions are directly proportional to discharge, the naxi'um Increase

in stage for each diversion month is shown in table C-1-35.

T ALP.,F, C-1-1 5

Estimated increase in Lake Pontchartrain stages due to diverted fresh-

water.

MAXIMMA BONNET CARRE' COMPUTED STAGE
MONTH PIVERSTONT (CFq) TNCREASE (PT)

JAN 0 0

FEB 0 0

MAR 10,RPO 0.01

APR 30,000 0.O

MAY 16,700 n0.0

,JUN 14,600 0.04

JI'L J , 00 (. . l

AUG 2,600 0.01

SEP 9,0O0 0.01

OCT 5,500 0.02

NOV 3,200 0.01

DEC 0 0
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SEDIMENT TRAP

C.1.75. At the Bonnet Carre' site, a sediment trap will he placed 1,500

feet downstream of the diversion structure. The bottom of the trap will

be 780 feet wide at elevation -36.0 feet wit'i sideslope IV on I1 from

elevation -36.0 feet to elevation -21.0 feet. The length of the trap is

1,49O feet. The top width of the channel is 1,020 feet at elevation

4.0 feet. The capacity of the sediment trap is approximately 665,000

cublc yards.

SEDIMENTATION

C.1.76. The major sediment samipling, station on the Mississippi River In

the vicinity of the proposed diversion site is the Mississippi River at

Tarhert Landing, Mississippi, station with a period of record 1990 to

the present (1982). For a period of reoord, Water Years 1970-1979, the

average annual suspended sediment load at this station is 185 million

tons with a sand-silt ratio of about 25 percent sand and 75 percent

silt. The sand prain size fractions for the suspended load are

approximately the following: 54 percent very fine sand, 39 percent fine

sand, 9 percent medium sand, and 1 percent coarse sand. Pased on the

monthly average of the measured suspended sediment load for Water Years

1970-I7q and the proposed diversion schedule, I9 million tons of

sediment will be diverted at the Bonnet Carre' site during the 50-year

project life.

C.l.77. The sediment trap in the outflow channel of the diversion

structure has been designed to remove the sand load. The capacity of

the tran would be reached when the maximum supplemental flows have been

passed through the structure for 2 years. The silt and clay load,

estimated to be 1.26 million cubic yards annually, can be expected to

enter Lake Pontchartrain. Allowing for an average sediment retention
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rate of 70 percent and a In percent loss in volume from subsidence,

deposition in Lake Pontchartrain would cover about 24,600 acres to a

depth of one foot, over a 50-year project life. This is about 2% of the

lake's bottom area.
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SECTION 2. DESIGN AND COST ESTIMATES

GENERAL

C.2.1. This section contains design information and cost estimates on

the Bonnet Carre' site for diverting Missi31ppi River flow to the Lake

Ponrchartrain Basin and western Mississippl Sound. The plan of improve-

ment includes a control structure adjacent to the river, conveyance

channels, appurtenant works, and recreation f3cilities.

C.2.2. Diversion flows and structure site were determinel From hydro-

logic and hydraulic analyses discussed in the previous section.

Structural designs are based on applicable US Army Corps of Engineers

Design Manuals and other applicable building codes and manuals recoR-

nized by the engineering profession. No soil borings were made specifi-

cally for this study. Available soil borings in the study area and

geological publications were used to the mnximum extent practicable to

determine foundation requirements. Geologlcal descriptions of the

subsurface are based on the publicAtions "Distribution of Soils

lorderitn the Mississippi from Donaldsonville to Head of Passes, -

"Tech. Report No. 3-601, June 1962, Dr. Charles R. Kolb, and "Geology of

the lississippi River Deltaic Plain - Southeastern Louisiana, "Tech.

Report No. 3-483, July 1953.

PROJECT SITE EVALUATION

C.2.3. During the prelimtniry evaluation, 13 alternative locations

along the 'lississippi River were identified as diversion sites. Th e

engineerine reconnaissance analysis consisted of preliminary design of

structures, channels, and assoclited works necessary to use the sites.

The analysis determined the hydraulic efficiency of each site, identi-

fied desiRn and relocation problems, evaluiated site performance in

achieving study objectives, and developed a preliminary cost estimate
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for comparison of site economics. A list of the 13 sites and the

preliminary evaluation and assessment to determine sites for further

study Is in the Plan Formulation Appendix. The interdisciplinary

planning team determined that three sites warranted intermediate stage

investigations after considering all factors affecting site selection.

The sites are:

Riverbend

Inner Harbor Navigation Canal Lock (IHNC)

Bonnet Carre'

C.2.4. The Riverbend and IHNC sites were subsequently eliminated

because an economically feasible plan could not he developed to provide

the required supplemental flows to achieve optimum salinity condition at

Location #2. The design and cost of the Bonnet Carre' site is discussed

in subsequent paragraphs.

DESIGN CRITERIA

C.2.5. Hydrology and hydraulic studies discussed in Section I deter-

mined the magnitude of supplemental water required and have shown that

supplemental fresh water must be diverted to the hasin during March

through November in order to be effective in establishing desired salin-

ity conditions. The Mississippi River stages corresponding to the 50

percent duration flow for the 70 percent latitude flow at Red River

landing were transferred to the diversion structure location for each

month of the year. Based on the expected stages and supplemental water

requirements, several types of diversion structures we studied:

siphons, pumps, tainter gates, and multi-cell concrete box culverts with

steel vertical lift gates. Siphons are impractical because of size and

head loss. Pumpq are too costly. Both tainter gates and multi-cell

concrete box culverti were determined to be suitable, but multi-cell
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concrete box culverts were selected to be used at the diversion site

because they are Renerally less expensive. Tainter gates must also be

constructed to the full height of the flood protection levee and are

more susceptible to damage.

C.2.6. The hydraulic criteria used to design the diverstion structure

are submerg.cnce and velocity. The losses through the structure were

computed using the Darcy equation with a friction coefficient "f" =

0.015 for the friction losses of 0.5 and 1.0 times the velocity head for

the entrance and exit losses, respectively. For the maximum discharge

of 30,000 cfs, the average velocity through the structure would be about

8 feet per second (fps). The 8 fps velocity was used to determine the

total cross sectional area required to pass the required supplemental

flows.

C.2.7. An analysis of three different size culverts was made to

determine the most economical size. Three sizes of culverts were

analyzed: 15' x 15', 15' x 20', and 20' x 20'. The analysis indicated

that the most economic size for the proposed site was 20' x 20'.

C.2.8. The hydraulic criteria for the diversion channel are uniform

flow and average velocities of approxinvitelv 3 fps for the maximum

discharge of 30,000 cfs. Starting at the receiving body of water, Lake

Pontchartrain, with a mean high tide of 1.6 feet NGVD and using Manning

equation with a value for "n'" 0.035, several tailwater elevations were

computed at the diversion structure ising fixed IV on 3H sideslope with

different bottom widths and witer depths. The tatlwater elevations at

the struc~ures were computed by ,ising the HEC-2 Programi to route the

freshwater diversion upstream.

C.2.9. The channel length was 33,800 feet and w-is divided in four

reaches. The first reach Is from Lake Pontchartrain to the existing

borrow channel for a distanc" of 3,400 feet. The second reach utilizes
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the -xistin? borrow channel for a distince of 10,600 feet to just north

of Airline ighway. The third reach of 5,700 feet is alined to avoid

the Nirline Highway earthern embankmelit From the borrow channel through

the Airline Hlighway bridge and then parallel to the Upper guide lev-e.

The fourthi reach extends from Airline lighway to the diver.3ion structure

A diqtance of 14,(0(0 feet. The ontimua diversion chaniel size would

hive ai cross;-sect ion with a ot tom width of 400 feet, IV on 3H

sideslopps .ini a water depth of 25 feet.

..l. Several differential heads were compLut-d based, on the titlwater

and headwater obtained is Indicated In the previous paragraph. This

differential bead is the head available- to overcome the system losses.

For submerged discharge the equation Is:

it = e 4- -f +- o101

Where:

H av31lable hCad

Ile entrince loss = l-e V 2/?9

H f friction loss = k f V 2 /2g

9c, ouitlet loss =ko W12

ke entrance loss coefficeint 0.5

k[ friction loss coefficient fxLID)

ko outlet loss coefficient I
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By s'Abstitution in equation (1), we obtain:

H = (0.5 + fxL/D + 1) V2/ In ft (2)
2g

(1 . 2gH 1/2 in fps (3)5 U xLD

or V = C 2gH in fps (4)

and Qc = CA 7 in cfs (5)

where

Qc = Discharge of one culvert box, cfs

A = cross-sectional area of culvert, sf

f = friction factor = 0.015, dimensionless

L = culvert length, ft.

D = diameter of circular section, ft

C discharge coefficient = /1.5 + IfxL/D

By relating the diameter D of a circular section to its hydraulic radius

R, we obtain:

R = A area - TD2 
x I = D D 4R

P wetted perimeter 4 TD 4

For a square section with a side B

R A B
2

- B - or B = 4R
P 4B 4

It can be seen that a diameter in a circle and a side In a square are

related to the hydraulic radius of their respective cross-section in the

same way, that is 4R, which means that D can be substituted by B when

the section Is square.
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r.2.11. Based on the equations above -nd differential head for each

month and reuired supplemental flows, the number of culvert boxes were

determined for Locations #2 and #3. The culvert requirements are shown

hi table 0-2-I for Location 12.

TABLE C-2-1

CULVERT REQUIREMENT TO ACHIEVE
OPITMUM SALINITY CONDITI()NS AT LOCATION #2

DAILY DIV STG AT BC CH 400' x 25
'10NT1l CFS FT NGVD T4 FT. NGVD NO. OF CULVERTS

15'xl5' 20'x2O' 15'x 2 0 '
JAN 0 7.5 - - -

FE 0 10.2 ---- - -

10"100 13.4 1.)5 3 2 2
AP: 30,000 14.9 4.31 8 4 6
"1AY 16,700 13.3 2.14i 4 3 3
11N 14,600 8.8 2.22 5 3 4

JL 3, 200 4.9 1.63 2 1 1
2,600 3.0 1.62 2 1 2

SEP 2,000 2.3 1.61 2 1 2
oCI 5,500 2.4 1.69 6 3 4
NOV 3,200 2.5 1.63 3 2 2
DEC 0 3.5 - - -

FOUNDATIONS AND MAFERFMS

C.2.12. Foundation sediments at the diversion site consist of ",Iolnoene

Misqssslnpi River alluvium unlerlain by Plefstocone dHltaic material.

Surface elevations in the ar i( of the dlvers[on structure Ire

approximately +10 to +12 feet NGVD. %s shown on Borln, 3-i_,.O-L,

prosente 1 on plates C-21 and C-22, the surface material Is natural levee

-epositq consisting of mostly Fat clave to an elevation af -lbout -5 Fot

"(;VD. Underlying tie natural levee deposits are point bar deposits

ronqqtin, of silts and silty sands with rlav layers Intorspersed. The

Pi etstocene surface will he encountered at elevation -120 feet NEVD.
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The conditions indicate the necessity for a pressure relief system at

the divers ion site to cont rol underseepage, excessive hydrostatic

pressure, and to insure excavation slope stahl I itV. The use of the

existing Mississippi River levee durinp construction of the structure

and tbe new setback levee precludes the need of a rivers ide cofferdam.

For analysis, the strengths used were taken from the general strength

trend ieveloped for the Reach 'I-]'] to 1-l 33 in the levee report

"LaP lace to Dest rehan Levee Enlargement ." A ana lys is was performed to

c'heck t!e stabilitv of the prnposed 1" on 411 structure excavat ion

slopes. The critical factor of safety for the dewatered stape is 1.6.

The critical plane was detrmfined to be at approximately elevation -36

at a clav/silt Interface. The excavation with respect to the existing

Isqis s ppi River levee was desipned assuminp bflb water on the

rivers ide for a factor of safety of 1.3. The factor of safety against

failure of the exist in Ronnet Carre' structure and the excavat ion is

significantly greater than 1 .3). After locating the excavation with

respect to th)e existine levo, analvses were performed to desion the

necessary horrs and to check the overall stabil ity of the relocated

Iississippi River levee, and the inflow nod outflow channels, inside and

outside of the structure excavation. Analyses of the inflow channel

assumed low water on the rivers.ide while those of the outflow channel

assumed hih water on the riverside. The resultin des igns are shown on

plate C-11. Analvses were also performed to determine the locations of

the relocated levees with respect to the channels. The Mississippi

River levee transition from the existinp to the relocated levee sepment

was checked using low water on the riverside. The location of the

relocated upper Puide levee with respect to the outflow channel was

determined uIsing the point bar stratigraphy in the area of the

structure. The location of the upper guide levee with respect to the

channel and the necessary berms -as determined using the marsh clay

stratirrapbv tiat exists downstream from the structure toward Lake

Pontchartrain. A factor of safety of 1.3 wa, used for all analyses.

Distances necessary for stability were used for development of the
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overall levee plain I iintot aoinl I r ri h t -of -wa v re(ILi rement s. nesippq

are presented on plate C-24.

(C .2'. I I. So r ficotI olvait ionsc t onrA th1e lake s IdHe o F t he 0.11t flo(-w chan11ne I

are approximnat ely 42 to +) feet NCI.Exis ting, borings outside the

p ro it,, i nd I c-it en ma rabI at rat I F icat Ion cons i at 1 ng of F~it cl avs tl-hroigh-

oullt,4 s shown on Bo r Ings 2 , I3, 4 , an d 5-SCIP T, an d PlIa tes C-2 9, C-2 6, C-

2' ,and ( -C, . St rengths used~ for inil alaI. were derived from th11eq. e

ho r ini~l- e.

E TTCV )FPStC AMP OST

STRUCTUJRE AND CHANNEL.

C-,.?_. I ,. Thie (II di- i-) at roc tiirf, would(- he re inf orced conicretre mu
1 

i -ce 1

-n- cre tet box citIve rtas w It h s teelI vert ical IIIf t gatre s. The gates would

Y,, I n tr-ilI l on thle r i -raiHP of t he culIvert b-oxes to prevent prt-ssuri nP

L'th, box ciil ve rts beneat h t he l evee, dur ig h igh1 r Iver st ages . The

cil-'.rt ; an1i, nates would bI Fo paI e oF wi thstandi ng pres;sure- due to h igh

1_ake Pontclartrain sae.The structure would withstand Stages' in the

tlt at mqay rechl b(-twee'n q to In feet during a hurricane -ind- low

lia saipi iver sae. An electric motor and gear mounted on

pedstal; would r-is the vert ical lift gates; on two tandlem vert ical

redJsteel at ers per gate. The di-.ers ion at ruct ore wool d have four

20' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ v t2O 1c I,45ee lopwtanivrelaion oF -21 feet

NMAVI). nn t he l ake s ideI o f t he a t ruc tur e, r ipra p would hIe pl)e 1;k,(!I n t

(i ver,; i on c-hannelT o fo r i A i n c e of 50)( f eet tor( rrevent ch(1a nnel1

s4c ou r in- . Sol1 I orinvq tanken on the 'liss issippi River levee center] Inc

In the vicinity of the( proposeod trructnIre .liows ii point bar s tra t Ij igranhy %

cn ns 1;t i np o f p r(-d om ina nt Iv ai 1 t s a n dsz. AIso(), ap pro x imat elIy 35 feet of

overlurrden wiI l b remoed h, tore the st ruc torer Is foundled . Base
1

l on

the,;, conisiderat ions and the scope of this report, it Is ant icipated

tha t thef 'eanrino caipaityr of the foundling soils will be sorfficlont



TABLE C-2-9

SUMMARY OF PERTINENT DATA AND FIRST COSTS FOR LAND AND DAMACES

FRENTER BEACH

ESTPIATE nF COSTS

Unit Total

(a) Lands & Damages Acres Value Value

Fee
Dryland 2 S8,100 S16,?0O

Improvements 0

Severance Damage 0

Total $16,200

Contingencies 257 (R) 4,00n

(6) Acquisition Costs (Estimated 1 tract)

Non-Federal 1 9 $1,400 per tract (R) 1,00

Federal I 0 700 per tract (P) 1,000

(c) PL-91-646 0

(d) Total Estimated Real Estate Cost $22,200
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TABLE C-2-8

REVrSEI) SUMMARY OF PERTINENT DATA
AND FIRST COST FOR LANDS AND DAMAGES

BONNET CARRR' SITE

ESTIMATE OF COSTS

Unit Total

(a) Lands & Damages Acres Value Value

Fee (Structure Site) 4.R S15,Ono S 72,000

Potential Residential

Perpetual Levee R/W
(Miss. River)
Residential 3.n 9n,o 60,000

Potential Residential 0.7 15,000 10,5o

Perpetual Levee R/W
(Upper Guide)
Pesidential 9.2 ?0, 000 36A,nOO0

Potential Residential A.0 15,000 120,000

Perpetual Channel R/W
Residential 1O.5 '0,000 210,0oo

Potential Residential 26.3 15,000 394,500

Perpetual Road R/W
Residential 1.q 20,000 38,noo

Potential Residential 3.8 15,000 57,000

Improvement , 991 ,0o0

Severance Damage 25,000

Total (R) S2,342,O0

Contingencies 257 (R) 586,000

(h) Acq sition Cost- (Estimated 83 tracts)

Non-Federal 83 @ $1,400 per tract 116,00n

Federal 83 700 per tract 58,(00

(c) PL-91-646 925,000

(d) Total EstimateO Real Estate Cost S4,027,nOO
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TABLE C-2-7

SUMMARY OF PERTINENT DATA AND FIRST COSTS FOR LANDS AND DAMAGES

BONNET CARRE' SITE

ESTIMATE OF COSTS
UNIT TOTAL

(a) LANDS & DAMAGES ACRES VALUE VALUE
Fee (Structure Site)

Potential Residential 4.8 $15,000 $ 72,000

Perpetual Levee R/W (Miss. River)
Resfential 3.0 20,000 60,000

Potential Residential 0.7 15,000 10,500

Perpetual Levee R/W (Upper Guide)

Residential 2.2 20,000 44,000

Potential Residential R.0 15,000 120,000

Perpetual Channel R/W

Residential 10.5 20,000 210,000
Potential Residential 26.3 15,000 394,500

Perpetual Road R/W
Residential I.q 20,000 38,000

Potential Residential 3.8 15,000 57,000

Improvements 489,000

Serverance Damage 25,000

TOTAL (R) $1,520,000

Contingencies 25% (R) 380,000

(h) ACQUISITION COSTS (Estimated 36 tracts)

Non-Federal 36 0 81,400 per tract 50,000

Federal 36 P 700 per tract 25,000

(c) PL-91-646 400,000

(d) TOTAL ESTIMATED REAL ESTATE COST S2,375,OOO
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TABLE C-2-6 (CONTINUED)

SUMMARY OF FIRST COST FOR RELOCATIONS

BONNET CARRE' SITE

COST
ACCOUNT UNIT

NO ITEM QUANTITY UNIT PRICE COST

Subtotal - Relocations 6,589,440

Contingencies (*25%) 1,646,560

Subtotal $8,236,000

30 E&D (±6%) 494,o0

31 S&A (±6%) 494,000

TOTAL Sq,224,000
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TABLE C-?-6

SUMMARY OF FIRST COST FOR RELOCATIONS

BONN'ET CARRE' SITE

COST

ACCOUNT UNIT

NO ITEM QUANTITY UNIT PRICE COST

02 Relocations

.1 Roads
LA Hwy 62R

Remove Exist Road
Pavement 3,500 LF 27.00 S 94,500

Embankment 15,560 CY 2.00 314120

Reinstall Road
Pavement 3,600 LF 165.00 594,000

Embankment 16,000 CY 5.50 88,000

Timber Bridge LS LS - 681,000

Shell Road
Road Embankment 45,840 CY 5.50 252,120

Shell 1,200 CY 17.00 20,400

Subtotal - Roads 1,761,140

.4 Railroads
L&A Railroad

Illinois Central Railroad
Remove Existing Track 1,800 LF ii.00 10,0o

Reinstall Track 1,800 LF 55.00 99,000

Install Temp Track 3,000 LF 165.00 495,000

Remove Temp Track 3,000 LF 11.00 33,000

Steel Deck Bridge 1,800 LF 1,7O.O 3,060,o0o

Subtotal - Railroads 3,706,800

.7 Utilities
DOW Chem. 16" pas 600 LF 325.00 lqs,0oo

McAlester Fuel Co 20" oil 600 LF 365.00 219,000

Southern Gas & Fuel 16" gas 600 LF 325.00 195,0oO

Southern Gas & Fuel 18" gas 600 LF 350.00 210,000

Ulnited Gas 4" gas 700 LF 80.o 56,O0

Norco Gas & Fuel 2" gas 3,500 LF 12.00 42,000

St. Charles Parish 6" watermain 3,500 LF 13.00 45,500

LP&L 13.8 KV powerline 3,500 LF 21.00 73,500

LP&L 115 KV powerline I1S LS - 40,000

SCB 200 pr aerial cable 3,500 LF 13.00 45,500

Subtotal - Utilities ,l"1 ,00
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openins and1 replacement of a -hel l-surfaced road near the nonnet Carre'

structure are required to maintain access within the spillway. The

railroad trestles require relocation because the timber piers that

support the tracks will he undermined by the flow through the diversion

channel. The pipe!ine and nowerline relocattons are required hy the

const ruct ion of the divers ion channel.

C.2.23. The existinp Louisiana liphwav 12R parallels the upper guide

levee. lVhere the upper uide levee Intersects the Mississippi River,

the highway turns and parallels the Mississippi River levee. With the

freshwater diversion structure In place, the tupper gulde levee and the

Mississippi River levee would 1be realined and Louisiana !TiIghway 629

would be relocated adjacent to these realined levees. The access road

which provides access on the landsfde of the structure through the

floodway would he realined over the Mississippi River levee setback over

the diversion structure.

C.2.24. All pipelines would be built to the capacities and equlva]enr

engineering criteria of the existing facilities. H1ighway and roads

wou'd he replaced to current Louisiana highway standards. Pelocated

railroads would he built to the same load limitation and engineering

criteria as the existing facility. Pertinent information on the pro-

posed relocations is displayed in tahle C-2-6.

REAL ESTATE

C,..5. Lands required for the Ronnet Carre' plan Include fee acquisi-

tion of lands required for the structure, recreation sites, and road

relocation, ind perpetual easement, on lands required for levees and

Inflow and outflow channels located outside of the Bonnet Carre'

Floodway. r-stfmated! first costs for lands and damapes are sbown In

tables C-2-7 thru C-2-13.
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TABLE C-2-5

SUMMARY OF FIRST COST FOR RECREATION FACILITIES

BONNET CARRE'

COST
ACCOUNT UNIT

NO ITEM QUANTITY UNIT PRICE COST-

14 2-Lane Boat Ramp 6 LS $60,000 $360,000

1/TAcre Parking for
30 vehicles 6 LS 11,000 66,000

Trash Receptacles 30 LS 150 4,500

Picnic Tables 30 LS 550 16,500

Land Preparation 12 LS 2,000 24,000

Subtotal 471,000

Contingencies (±25%) 117,810

Subtotal $5ss,81f

E&D (±10%) 58,880

S&A (±9%) 52,990

TOTAL $700,680

TOTAL ROUNDED ,700,700
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TABLE C-2-4

SUV'MARY OF FIRST COST FOR LEVEES

BONNET CARRE' STT",

COST

ACCnPNT UNIT

NO ITEM QUANTITY UNIT PRICE COST

1I Levees
Mississippi River Levee

Clearing and Grubbing LS iS - S 3,000
Embankment 83,500 CY 2.00 167,000

Fertilizing & Seeding 3 Acre 1,200.00 3,600
Shell Surfacing 260 CY 20.00 5,200

Concrete Slope Paving 890 SY 110.00 97,900
Environment Protection LS LS - 1,000

Subtotal 277,700

Upper Guide Levee
Clearing & Grubbing LS LS - 5,000
Embankment 94,500 CY 2.00 189,000

Fertilizing & Seedinp 9 Acre 1,200.00 10,POO
Shell Surfacing 1,400 CY 20.00 28,000
Environment Protection LS LS - 1,000

Subtotal 233,800
Subtotal Levees 511,500

Contingencies (*25%) 127,500

Subtotal ¢639,000

30 E&D (+97) 58,000

31 S&A (+107) 64,0
TOTAL $761,000
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on the protected side and would tie Into the RiRL. Approximately 1,250

feet of the M1RL would he constructed over the diversion structure which

is located behind the existinp fRL. The existing 117L would serve as a

cofferdam during construction of the diversion structure. The first

costs of the real tned upper puide levee and 'fRI, are shown on table C-!-

4. Levee cross-sections are shown on plates C-23 and C-24.

RECREATION FACILITIES

C. 2 .11. Recreation facilities woulA be constructed at six locations in

the study area. They are: the lake end of the borrow channel within

the Bonnet Carre' Floodway, Frenier Beach, the Rigolets, and Point Aux

Herbes in Louisiana, and Cedar Point and 6oi. River in 'lississippi

(plate ,-1, Appendix C.) Approximately 2 acres per site would be

developed consisting of a two-lane ramp 24 feet wide, five picnic

tables, five trash cans, courtesy pier, and parking for 3 n vehicles.

The first cost of recreation facilities is shown in table C-2-5.

RF LOCAT IONS

C.2.22. The determination of the relocations required for the Ponnet

Carre' diversion plan was based on available office information and

field studies. At the site, L.oiisiani statte Poite r 2 q, a two-lane

asphalt surfaced roadway, parallels both the upper guide levee and the

1l, would 'te impacted hv the construct Ion. A II.A V11 powerlne, a 200

'air telephone cable, a 2-inch gas main, and 6-inch water main parallel

HTihway 2 would be relocated concurrently with the road relocation.

The remaininp relocations are located within the Bonnet Carre'

Floodway. These rolocarions consist of construction of a timber bridpe

near Airline flighway, construction of three railroad trestles,

re.placement of a shell-surfaced roadway, relocation of six oil and pas

pipelines, and relocation of a 115 KV powerline. Construction of a

timber bridge near Airline ighway capable of withstanding spillway
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TABLE C-2-3

SUMMARY OF FIRST COST FOR CHANNELS

BONNET CARRE' SITE

COST
ACCOUNT UNIT
NO ITEM QUANTITY UNIT PRICE COST

09 Channel and Canals
Mobilization and

Demobilization LS LS - S 250,000
Bucket Dredging 11,300,000 CY 1.00 11,300,000

Sediment Trap 665,000 CY 1.00 665,000
Riprap (Airline Hwy

Bridge) 24" 17,000 Ton 18.0 306,000
Subtotal 12,521,000
Contingencies (*25%) 3,130,000
Subtotal $15,651,000

30 E&D (±6%) 93Q,000

31 S&A (*6%) 939,000
TOTAL 17,52,0O00

C.2.19. The diversion channel through the floodway would sever access

roads used by sand haulers. A timber bridge capable of withstanding

spillway openings is provided across the diversion channel just above

the Illinois Central Gulf railroad to give sand haulers continued access

in and out of the floodway to the west.

LEVEE

C.2.20. About 3,035 feet of upper guide levee would be realined to

inclose the diversion structure and channel within the floodway. The

realined levee would provide flood protection to adjacent residents

during Bonnet Carre' openings. The upper guide levee would be 12 to 16

feet high with sideslopes of IV on 5.511 on the floodside and IV on 3.5H
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Airline Highway. The outflow channel takes a more northly direction for

a distance of 5,700 feet where it enters the existing borrow channel.

The existing borrow channel has sufficient capacity to convey the design

flow and is used for a distance of 10,600 feet. From the end of the

existing borrow channel the diversion channel Is allned in a more

northeasterly direction to avoid the upper guide levee since the

diversion channel bepins to widen as it enters Lake Pontchartrain. This

part of the channel that extends into the lake is 3,400 feet. The

outflow channel is designed to contain all diverted flows within the

banks. Typical cross-sections of the inflow and outflow channel and

borrow channel are shown on plate C-30. A profile of the channel is

shown on plate C-31.

C.2.17. The channel would be excavated by bucket dragline in the flood-

way and bucket dragline on barges in open areas in Lake Pontchartrain.

Excavated material in the floodway would be placed adjacent to the

diversion channel 3 to 4 feet high to be removed by sand haulers that

currently remove material from the floodway. Excavation of the channel

to design cross section would take an estimated 24 months. This esti-

mate is based on using five d:-aglines excavatIng 10,000 cubic yards per

day. Mobilization, demobilization, and clearing would take an estimated

60 days. Riprap would be placed in the channel where it intersects the

Airline Highway bridge to protect bridge trestles.

C.2.1. The sedimentation trap would he placed 3,500 feet downstream of

the diversion structure. The top of the trap would he at elevation

-21.0. The dimensions of the trap would he 15 feet deep, 1,450 feet

long and 780 feet wide at elevation -36.0 with sideslopes IV on 3H from

elevation - 36.0 to elevation -21.0. The top width of the channel is

1,020 feet at elevation 4.0. Typical cross-section of the trap is shown

on plate C-32. The summary of first cost for the channel and sediment

trap is shown in table C-2-3. The design of the sediment trap side

slopes will he finalized in the advance engineering design stape.
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TABLE C-2-2 (CONTINUED)

SUMMARY OF FIRST COST FOR DIVERSION STRUCTURE

BONNET CARRE' SITE

COST
ACCnUNT UNIT

NO ITEM QUANTITY UNIT PRICE COST

Environmental Protection LS LS 20,000
Dewatering System LS LS - 4,300,000
Cate Machinery 4 EA 60,000.00 240,000

Subtotal 13,452,257

Contingeaicy (:25%) 3,363,064

Subtotal 16,815,321

30 E&D (12%) 2,017,800

31 S&A (±10%) 1,681,500
TOTAL $20,514,621

TOTAL ROUNDED $20,515,000
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TABLE C-2-2

SUMMARY OF FIRST COST FOR DIVERSION STRUCTURE

BONNET CARRE' SITE

COST

ACCOUNT UNIT

NO ITEM QUANTITY UNIT PRICE COST

15 Diversion Structure
Mobilization and

Demobllization LS LS - 200,000

Excavation
Land Based 362,000 CY 2.50 905,000

Dredged 578,000 CY 1.00 578,000

Reusable Backfill 157,000 CY 3.00 471,000

Culvert Concrete 11,100 CY 300.00 3,330,000

Culvert Reinf. 1,q0,O00 LBS 0.45 955,000

Stabilization Slab 700 CY 100.00 70,000

Prestressed Double Tee
Walkway Deck 220 LF 65.00 14,300

Walkway Footing and

Column Concrete 20 CY 350.00 7,000

Structural Steel Bulkhead 25,000 LBS 2.00 0,000

Retaining Walls

Concrete
Base Slab 800 CY 200.00 160,000
Wall Stem 480 CY 300.00 144,000

Reinforcement

Base Slab 63,052 LBS 0.45 28,373
Wall Stem 69,736 LBS 0.45 31,381

Gate Support Frame

Concrete
Beam 76 CY 200.00 15,200

Columns 103 CY 350.00 36,050
Reinforcement

Beam 12,537 LBS 0.45 5,642

Columns 27,292 LBS 0.45 12,281
Structural Steel rate 144,000 LBS 1.75 252,000

Embedded Materials 68,740 LBS 3.00 206,220
Misc. Metals 30,500 LBS 2.50 76,250

Riprap (24", 36" 48") 39,970 Ton 18.00 719,460
Riprap (60") 13,770 Ton 20.00 275,400

Rlprap (18") 24,321 Ton 14.00 340,500

Sheetplle 8,400 SF 13.00 109,200

Subtotal 8,892,257
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to support the structure without piles. During the CDM phase when site-

specific borings are made, a final determination as to the need for pile

will he made.

C.2.l5. The estimated construction tire for the diversion structure is

2 years. The diversion structure would be constructed approximately 550

feet behind the centerline of the existing Mississippi River levee (MRL)

to take advantage of the levee as a cofferdam. The MRL used as a

cofferdam would be degraded and a new MRL would he constructed over the

diversion structure. Temporary hy-passes for railroads and roads would

t-,e provided during construction to accommodate traffic. The railroads

and roads would be replaced rn the appropriate standard and criteria. A

summary of estimated first cost for the diversion structure Is shown in

table C-2-2. The diversion structure and channel are shown on plate

C-?Q.

C.?.? . Associated works of the diversion structure include inflow and

outflow channels, sedimentation trap, access bridge, realined levee, and

recreation facilities. The inflow channel would be aout o5n feet long

with a bottom width of 400 feet, IV on 311 sideslopes and a water depth

of 25 feet. Both banks of inflow channel would require I8 inches of

riprap from the intersection of the channel with the Mississippi River

to the diversion structure. The total distance of the outflow channel

is 33,800 feet. The outflow channel would have the same cross-sectional

area as the inflow channel. At the lake end the channel bottom width is

Increased to 590 feet and then 760 feet over a channel length of 1,000

and 136 feet. The channel depth is decreased to Ir) feet and then to 2

feet over the same length. This is to avoid relocation of Interstate

I'). The outflow channel would he ai ned In a northeasterly direction

from the diversion structure for a distance of 3,500 feet. The outflow

channel Is then alined narallel to the upper puide levee For a distance

of 5,100 feet, To avoid the Airline Highway (lIS 61) earthen embankment

the channel is al Inea In a northeasterly direction for 5,50n feet aboi,e
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TABLE C-2-10

SIPPIARY OF PERTINENT DATA AND FIRST COSTS FOR LAND AND DAMAgFES

POINTE AUX IIERBES

ESTI IATE OF COSTS

Unit Total
(a) Lands Damaes Acres Value Val',e

Fee
'1arshland 2 $250 $ 500

T mp rov-ip -) t s 0

Sever tiw Dc, ai,,c 0

Tota 1 $1,000

Continpencio-, 25, (R) 1,000

(b) Acqifsition Costs (Etsimated I tract)

Non-Federal I $1,400 per tract (R) 1,000

Federal 1 700 per tract (R) 1,000

(c) PL-91-646 0

(d) Total Estimated Real Estate Cost $4,000
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TABLE C-2-11

SUMMARY OF PERTINENT DATA AND FIRST COSTS FOR LAND AND DAMAGES

TIE RIGOLETS

ESTIMATE OF COSTS

Unit Total

(a) Lands & Damages Acres Value Value

Fee

Marsh 2 $1,400 $ 2,800

Improvements 0

Severance Damage 0

Total $ 3,000

Contingencies 257 (R) 1,000

(M) Acquisition Costs (Estimated 1 tract)

Non-Federal 1 @ l,400 per tract (R) 1,000

Federal I @ 700 per tract (R) 1,000

(c) PL-91-646 0

(d) Total Estimated Real Estate Cost $ 6,000
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TABLE C-2-12

SUMMARY OF PERTINENT DATA AND FIRST COSTS FOR LAND AND DAMAGES

CEDAR POINT

ESTIMATE OF COSTS

Unit Total
(a) Lands & Damages Acres Value Value

Fee
Marshland 2 $500 $1,000

Improvements 0

Severance Damage 0

Total $1,000

Contingencies 257 (R) 1,000

(b) Acquisition Costs (Estimated I tract)

Mon-Federal 2 0 $1,400 per tract (R) 3,000

Federal 2 @ 700 per tract (R) 1,000

(c) PL-91-646 0

(d) Total Estimated Real Estate Cost $6,000
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OPERATION AND) MAI'tENANCE.

L i;im L im. L i: I its .o dive -it w ta uroi' L i iii ()'ii l it, I1 '11 l)is'/ c I II

d i''rs i;,i OtI-kCLc *It',, i'/iI d 1w~ cal:ih 1,, ) piis-Il i n tlie lrliliifI' u i ~gli I law 't

WU1(11 cisdu liii,, i I llrwi ti a recitrrenic initi val )f once avcrv

'Vc Ee 11F! .i rh )1 r i -t 'Iti tL J r e !;s (t rll o iS ta.'t iII1mated ;1; $5'00 ) eF r Year.

Th L S i t r 40 - 11 ' l e FAt i'' t o aI)( II :tI I ' c 'a -; ( tI' e t r kict I re . [17 i ' 1io LII III -I

k' II ie IIo cos, - iro "'atimated at '2t')0 per year' aind incitile but art not

ilIIi t ed to grlilni I1ntleiaice , greasing, paint ing, and remiov ing debris at

th I L t r tic ti i r e . laj or mna ilte lancet I ., (st imated at $2'-50()00 (2eery 1 5 ye a iS

;1nd1 joCl odes d ar gtlhe Stru1ctur1e to- repl ace k1:1 vell, pai otin) and reil -

pair ing machi Icry, ei ectr ical systemns, and handrai Is. Nnnual maintenanceV

costs for the dredri g inflow channel and sediment traip are $583,010). A

pert ih le d rc-dge, wiould have to be trainspoir ted to the seimen411t trap b%,

truck. Access is, nit poss ible through the oit f [ov chiaml' I due to ob-

s;trtictcion:3 by finterstaite I(', rail[road trestles, andl Airline Highfway

1)r i ig . Ma i i t 4,it titc e of tlie out flow chiannelIn-( - -( i~ soinenit tra- ip woul Id b e re -

qoi1re-d as :1 roajklt ot Bonnet Carre' 3pill way openings. Thei Spill way his

bOeet op~ened seLven'I timles in the last 50 Years. A s imila r f re queni'v in e x-

pee ted (hirinig the f reshwa te r diversion project li fe . Ma jotciianc e of thle

rhaiinl and trap as a reutof spill way openings would be a Toii-F'deral

responsibhilIi ty and the costs are included in the operation aid ma in tenain'e

ciosts of the channel . After water Is diverted through the spilliway, thli
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diversion structure, channel, and :iisaP fated works within the Floodway

is recommemed. Pecront ion fac i it. ees ,oul i be cost-shared nn a ,o-gnl

basis. The Federal cost Is 543,175,O00 and thle non-Federal cost is

.14,63o,lOfl. The average annual operation and maintenance cost is

$822,000 and will be entirely Borne by the non-Federal interests.
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TABLE C-2-15

SUMMARY OF FIRST COST FOR FRESHWATER DIVERSION

BONNET CARRE' SITE

COST
ACCOUNT COST
NO ITEM (INCLUDES CONTINGENCIES)

01 Lands and Damages $ 2,364,200
Acquisition Cost 186,000
PL 01-646 925,000
Contingencies 594,000

Subtotal $ 4,069,200

02 Relocations
.1 Roads $ 2,201,000
.4 Railroads 4,634,000
.7 Utilities $ 1,401,000

Subtotal $8,236,000

09 Channel and Canals $15,651,000

ii Levees $639,000

14 Recreation Facilities (6 sites) 700,700

15 Diversion Structure $16,815,000
Subtotal $46,110,900

30 E&D $ 3,508,800

31 S&A $ 3,178,500
Subtotal Cost $52,798,200

Monitoring Program 5,016,000
TOTAL COST $57,814,200

TOTAL ROUNDED $57,814,000
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• - : UPJITED STATES LcPARTMENT OF COMMERCE

i ..\ ; / rationo! Oceanic and Atmospheric Administration
;."/NiAO>NAL MARINE FSHERIES 5ERVICE

Southeast Region
9450 FIoger Boulevard

St. Petersburg, FL 33702

June 18, 1981 F/SER64:DLP

Ir. James F. Roy
Chief, Planning Division
Noew OrlIans District, U. S. Corps of Engineers
P. 0. Box 60267
New Orleans, Lk 70160

Dear Mr. Roy:

This is in response to your letter of June 8, 1981, which requested
informotion about species which are listed or proposed to be listed as
provided by the Endangered Species Act. Your area of interest is a
proposed project for freshwater diversion from the Mississippi River into
Lakes Maurepas, Pontchartrain and Borgne, and Mississippi Sound, Mississippi
and Louisiana.

We have rPviewed the proposed project and have determined that no
species of lisred sea turtles or whales are likely to occur in the
proposed project area. This concludes consultation responsibilities
under Section 7 of the Endangered Species Act of 1973. However, consultation
should be reinitiated if new information reveals impacts of the identified
activity that may effect listed species or their critical habitat, a new
rp ecies is listed, the identified activity is subsequently modified, or crit ical
habitat determined that may be effected by the proposed activity.

Sincerely rours,

D. R. E ber7
Chief, Environuental and Technical
Services Division

c'c:

FWS, Atlanta, GA
FWS, Tac ,.;on, MS

I,--



IN REPLY REFER TO
L2'{.D-RE 8 June 1981

Mr. Harold Allen
Acting Regional Director
National Marine Fisheries Service
9450 Koger Blvd.
St. Petersburg, FL 33702

Dear Mr. Allen:

In compliance with Section 7(c) of the Endangered Species Act Amendments of
1978, we are requesting information with respect to the threatened and/or
endangered species in the study area for the study "Mississippi and Louisiana
Estuarine Areas, Freshwater Diversion into Lakes Maurepas, Pontchartrain and
Borgne, and Mississippi Sound." The purposes of the proposed work include
improvement of wildlife and fisheries production, reduction of saltwater
Intrusion, enhancement of vegetative growth, and restoration of coastal
wetlands.

This office requests a list of threatened and endangered species that may be
affected by this project. Please include any species under consideration,
but not yet formally listed.

A project description with attached location maps of the various features of
the proposed project is inclosed.

Sincerely,

I Incl JAMES F. ROY
As stated Chief, Planning Division

I)-il<



UNITED STATES DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
200 EAST PASCAGOUL A STRIE I, tU IT E 300

JACKSON, MISSISSIPPI 39201

June 18, 1981

IN REPLY REFER TO:
Log no. 4-3-81-150

Mr. James F. Roy
Department of the Army
New Orleans District
Corps of Engineers
P.O. Box 60267
New Orleans, Louisiana 70160

Dear Mr. Roy:

This pertains to your June 8, 1981 letter requesting endangered species
information for the area of the study entitled: "Mississippi and
Louisiana Estuarine Areas, Freshwater Diversion into Lakes Maurepas,
Pontchartrain and Borgne, and Mississippi Sound."

A review of our data reveals that there are no endangered, threatened,
or proposed species likely to be affected by this project. Although
there is a nest of the bald eagle (Haliaeetus leucocephalus) in the
general vicinity of Project Site A, the distance between this nest
and the planned dredging activity is sufficient to suggest minimal
impact on nesting eagles. Any reduction of the salinity of Lake
Maurepas and the surrounding wetlands could actually prove beneficial
to eagles nesting in the area.

If you require further information from our office concerning this pro-
ject, please contact Fred Bagley of our staff, telephone number (601)
960-4912.

We appreciate your participation in the effort to protect endangered
species.

Sincerely,

aryL

Area Manager

cc: RD, FWS, Atlanta, GA (ARD-FA/SE)
ES, FWS, Lafayette, LA
Department of Wildlife and Fisheries

New Orleans, LA

D-9



I REPLY REFER TO
LIE0PD-RE 8 June 1981

Mr. Gary Hickman
Area Manager

200 East Pascagoula Street

Jackson, MS 39201

Dear Mr. Hickman:

In compliance with Section 7(c) of the Endangered Species Act Amendments of
1978, we are requesting information with respect to the threatened and/or
endangered species in the study area for the study "Mississippi and Louisiana
Estuarine Areas, Freshwater Diversion into Lakes Maurepas, Pontchartrain and
Borgne, and Mississippi Sound." The purposes of the proposed work include
improvement of wildlife and fisheries production, reduction of saltwater
intrusion, enhancement of vegetative growth, and restoration of coastal
wetlands.

This office requests a list of threatened and endangered species that may be
affected by this project. Please include any species under consideration,
but not yet formally listed.

A project description with attached location maps of the various features of
the proposed project is inclosed.

Sincerely,

1 Incl J&MES F. ROY
As stated Chief, Planning Division

D-8



Section 2. CORRESPONDENCE CONCERNING THREATENED AND ENDANGERED SPECIES

D.2.1. This section includes copies of correspondence between the US

Army Corps of Engineers, New Orleans District, and the US Fish and

Wildlife Service and National Marine Fisheries Service concerning the

species present in the study area and the impacts of the proposed

project on these species. Based on this correspondence, it has been

determined that it is not necessary to prepare a Biological Assessment

of Threatened and Endangered Species.

D-7
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Sea-lavender Limonium spp.

Shoal grass Halodule heaudettef

S mar tweed Polygonum spp.

Softstem bulrush Scirps validus

Southern-blue flag Iris virginica

Southern naiad Najas guadalupensis

Squarestem spikerush Eleocharis guadrangulata

Spiderlily Hymenocallis occidentalis

Swamp lily Crinum americanum

Sweet gum Liguidambar styraciflua

Sycamore Platanus occidentalis

Three-cornered grass Scirpus olneyi

Titi Cyrilla racemiflora

Trumpet creeper Campsis radicans

Tupelogum Nyssa aquatica

Turt legrass Thalassia testudinum

Virginia creeper Parthenocissus quinquefolia

Virginia willow Itea virginica

Walter's millet Echinocloa walteri

Water elm Planera aguatica

Water hyacinth Eichhornia crassipes

Water hyssop Bacopa monnieri

Watermeal Wolffia spp.

Water oak Quercus nigra

Water paspalum Paspalum fluitans

Waxmyrt le Myrica cerifera

Widgeongrass Ruppia. maritima

Wildcelery Vallisneria americana

Wild millet Echinochloa crusgalli

Wildrice Zizania. aquatics

Wi regrass Spartina patens

D-5



Gulf spikerush Eleocharis cellulosa

Hackberry Celtis laevigata

Hogcane Spartina cynosuroides.

iloneylocust Gleditsia triacanthos

Ladies eardrops Brunnichia cirrhosa

Leafy threesquare Scirpus robustus

Live oak Quercus virglniana

Lizard's tail Saururus cernuus

Ma idencane Panicum henvttomon

Manateegrass Cyinodacea filiformis

Marsh boltonia Boltonia asteropides

Marsh elder Iva frutescens

Mayhaw Crataegus opaca

Nuttall oak Quercus nuttalii

Overcup oak Quercus 1yrata

Oystergrass Spartina alterniflora

Palmetto Sabal minor

Pen nywort Hydrocotyl spp.

Peppervine Ampelopsis arborea

Pickereiweed Pontederia cordata

Poison ivy Rhus radicans

Pumpkin ash Fraxinus tomentosa.

Rattan vine Berchemla scandens

Rattlebox Daubentonia drummundii

Red hay Persea horbonia

Red maple Acer rubrum

Roseau Phragmites australis

Royal fern Osmunda regalls

Saltgrass Distichils spicata

Saltmarsh lythrum Lythrum linaere

Saltmarsh morning glory Ipomea sagittata

Saitwort Batis maritime

Sawgrass Cladium jamalcense

D-4



LIST OF COMMON AND SCIENTIFIC NAMES OF PLANTS

Alligatorweed Alternanthera philoxeroides

American elm Ulmus americana

Baldcypress Taxodlum distichum

B lackgum Nyssa sylvatica

Black mangrove Avicennla germinans

Black rush Juncus roernerianus

Black willow Salix nigra

Blunt spikerush Eleocharis obtusa

Bulltongue Sagittaria falcata

Bullwhip Scirpus californicus

Buttonbush Cephalanthus occidentalis

Carolina ash Fraxinus caroliniana

Cattail Typha spp.

Cottonwood Populus deltoides

Cross vine Anisostichus capreolatus

Cutleaf mermaidweed Proserpinaca pectinata

Cype rus Cyperus spp.

Deciduous holly Ilex decidua

Deerpea Vigna luteola

Drumnmond red maple Acer drummondii

Duckweed Lemna spp.

Dwarf spikerush Eleocharis parvula

Eastern baccharis Baccharis halimifolia

Elderberry Samhucus canadensis

Frogbit Limnobiun spongia

G las swo rt Salicornia spp.

Great duckweed Sp4iroea polyrhiza

Green ash Fraxinus pennsylvanica

Greenbriars Smilax spp.

Green hawthorn Crataegus viridis
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Section 1. LIST OF COMMON AND SCIENTIFIC NAMES OF PLANTS

D.1.1. This section contains an alphabetized list of the common names

of plants discussed in the report with corresponding scientific names.

The list is taken from Montz (19 7 5a, 1975b) who used the following

taxonomic sources: Correll and Johnston (1970); Fernald (1950); Gleason

(1968); Hitchcock (1950); Lasseigne (1973); Radford, Ahles, and Bell

(1968); and Small (1933).
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MISSISSIPPI AND LOUISIANA ESTAURINE AREAS STUDY

Report on Freshwater Diversion

to the

Lake Pontchartrain Basin and Mississippi Sound

Appendix D

NATURAL RESOURCES

D.O.I. This appendix contains technical information and methodologies

concerning the natural resources of the study area. The appendix

consists of six separate sections. Section 1 contains an alphabetized

list of common names of plants discussed in the report with

corresponding scientific names. Section 2 contains correspondence

concerning endangered species. Section 3 contains information

concerning habitat acreages that would be affected within the

construction rights-of-way for the proposed project. Section 4 contains

information concerning methodologies used for estimating with- and

without-project habitat acreages for the Louisiana and Mississippi

portions of the study area. Section 5 contains an explanation of the

methodologies and concepts used for predicting with-project oyster

production in Louisiana and Mississippi. Section 6 consists of the

final Fish and Wildlife Coordination Act Report.
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Section 3. HABITAT ACREAGE AFFECTED BY CONSTRUCTION OF THE

BONNET CARRE' SITE

D.3.1. This section contains information concerning the acreage that

would be affected by construction of the Bonnet Carre' site. All

acreages used in this section are based on designs and information

contained in Appendix C, Engineering Investigations.

D.3.2. The section is presented in two parts. The first part

identifies the methodology used to identify and delineate the acreages

involved. The second part provides a more detailed analysis of the

acreages and habitats affected by direct construction.

METHODOLOGY USED TO DETERMINE HABITAT ACREAGE AFFECTED BY CONSTRUCTION

OF THE DIVERSION ROUTES

D.3.3. In order to determine impacts due to direct construction of the

freshwater diversion route, it was necessary to identify the acreages

and quantify the habitat types that would be altered. The rights-of-way

necessary for the site was drawn on a 1:24,000 US Geological Survey

quandrangle map based on information contained In Appendix C,

Engineering Investigations. The acreages of the various habitat types

were determined from analysis of the quandrangle maps, 1978 high

altitude infrared photos, and US Fish and Wildlife Service habitat

maps. Field verification of the various habitat types was limited due

to high water resulting from the 1983 spillway opening. The results of

this analysis are presented in tables D-3-1 and D-3-2.
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TABLE D-3-1

TOTAL IMPACTS OF DIVERSION ROUTE CONSTRUCTION

BONNET CARRE' PLAN

Habitat Types

(Acres)

Wooded Swam'ip Scrub Shrub Oen Water Developed Total

618 56 63 1,074 1,811
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TABLE D-3-2

ANALYSIS OF CONSTRUCTION IMPACTS BY PROJECT REACH

Habitat Types (Acres)

Reach Wooded Swamp Scrub Shrub Open Water Developed

End of outfall 35

channel to lakefront

Lakefront to borrow pit 146 1

South end of borrow pit

to Airline Hwy 448 51

Airline Hwy to upper

guide levee 24 56 27 971

Structure to guide Levee 37

Structure 5

Mississippi River guide levee 4

Hwy 628 relocation 6

TOTALS 618 56 63 1074
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DETAILED ANALYSIS OF HABITAT ACREACE

D.3.4. The following is a description of acreage affected by the

specific construction activity within the reach indicated.

End of outfall channel to Lakefront

Channel: 10 acres open water

Disposal: 25 acres open water

Lakefront to borrow pit

Channel: I acre open water

33 acres wooded swamp

Disposal: 113 acres wooded swamp

South end of borrow pit to Airline Hwy

Channel: 73 acres wooded swamp

Disposal: 51 acres acres developed

375 acres wooded swamp

Airline Hwy to upper guide levee

Channel: 96 acres developed

27 acres open water

24 acres wooded swamp

35 acres scrub shrub

Disposal: 875 acres developed

21 acres scrub shrub
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Structure site to guide levee

Channel: 37 acres developed

Structure: 5 acres developed

Mississippi River levee guide

Channel: 4 acres developed

I'y 628 relocation

Channel: 6 acres developed
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Section 4. METHODOLOCIES FOR ESTIMATING HABITAT CHANGES IN THE STUDY

AREA

D.4.1. This section describes methodologies used for estimating the

without- and with-project habitat acreages through year 2040 in the

Louisiana and Mississippi portions of the study area. Examples of the

calculations are included as well as tables demonstrating with-project

and without-project habitat changes over the project life.

D.4.2. In order to assess project impacts on the study area, acreages

were projected for the various habitat types in the project area under

both with-project and without-project conditions. The base year used

for habitat acreages was 1978. Because all habitat types in the project

area are changing due to development, drainage projects, subsidence,

saltwater intrusion, and a number of other factors, it was necessary to

establish rates of change and to predict acreages under future without-

project (FWOP) conditions.

D.4.3. Habitat maps and other information from the "'Mississippi Deltaic

Plain Region (MDPR) Ecological Characterization: A Habitat Mapping

Study" (Wicker 19R0) were used to calculate the FWOP habitat change

rates and future habitat acreages. That study identified and measured

habitats in the entire coastl ] zone of Mississippi and a large portion

of Louisiana's coastal zone and included all of the study area.

Hydrologic Unit I and portions of Unit II of the MDPR comprise the study

area. Hydrologic Unit I extends from the Mississippi-Alabama border to

the Louisiana-Mississlppi border and includes all areas in the coastal

zone below 5 feet in elevation. Hydrologic Unit II extends from the

Mississippi-Louisiana border to the eastern bank of the Mississippi

River from near Donaldsonville southeastward to Baptiste Collette

Bayou. However, the area south of Louisiana Highway 46 and west of the

Mississippi River Gulf Outlet MR-GO is not included in the study area.
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The Pontchartrain Basin, Chandeleur Sound, and the Chandeleur Islands

are included in the study area. The inland boundary of the unit is the

Coastal Zone Management Boundary. Two sets of 1:24,000 habitat maps

were prepared for the MDPR study, one set for 1955-56 and one for

1978. The habitat acreages on these maps were measured using an

electronic digitizer. US Fish and Wildlife Service (FWS) and Corps of

Engineers (CE) biologists utilized the information to predict the rate

of change for selected habitats between the mid-1950's and 1978. The

rate was then projected for the period 1990 to 2040.

D.4.4. Major habitat types in the study area are fresh/intermediate

marsh (F/IM), brackish marsh (BM), saline marsh (SM), bottomland

hardwood forest (BLH), wooded swamp (WS), estuarlne water bodies, fresh

water bodies and developed lands. Habitat acreage projections were

limited to the vegetated wetlands, since only those habitat acreages

would be significantly affected by the project. Although fresh and

estuarine water bodies would be affected by the project, the effects

would be largely qualitative. In projecting habitat acreages for future

conditions, the study area was divided into Mississippi and Louisiana

portions, since vegetated wetland changes resulting from project

implementation would be limited to the Louisiana portion.

MISSISSIPPI PORTION OF THE STUDY AREA

D.4.5. Average annual habitat change rates were computed for the

vegetated wetlands for the 22-year period (1955-56 to 1978). Fresh

marsh (FM) acreage declined at a rate of 2.10% annually, intermediate

marsh (IM) at 0.27%, BM at 0.18%, SM at 0.237, and BLH at 0.15%. The

rate of change for WS was so low (0.04%) that the WS acreage was

considered stable. Examples of the equations used to calculate habitat

change rates and future habitat acreage are presented below:
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Fresh Marsh: There was a loss of 3,000 acres between 1955-56 (6,500

acres) and 1978 (3,500 acres). The average annual acres lost was

divided by the 1955-56 acreage to determine the annual rate of change:

6,500 acres - 3,500 acres - 3,000 acres lost

3,000 = 136 acres lost per year
22 years

136 = 0.0210 (annual rate of change)
6,500 acres

The equation used to predict habitat acreages for future years was:

acres FMn+i = FMn x (1-0.0210)

where,

n = any given year and

n + I = given year plus I.

D.4.6. The 1979 acreages, as well as the acreages projected for target

years over the project life, are listed in table D-4-1 hy habitat

type. The FM and IM habitat types were combined to form the F/IM

habitat type, due to their similar habitat values. Wetland acreages in

this portion of the study area would be the same under FWP and FVJOP

conidltions since the proposed diversion would only alter water

salinities in the extreme western part of Mississippi Sound.

Futhermore, the salinities in this area are influenced primarily by

Pearl River and Mississippi Sound hydrological conditions. The

remainder of the wetlands in the Mississippi coastal zone would not bo

affected by the proposed diversion.

D-1q
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|I

LOUTSTANA PORTION OF THE STUDY AREA

FUTURE WITHOUT-PROJECT CONDITIONS

D.4.7. Wetlands in this portion of the study area have changed

considerably during the 22-year period studied by Wicker (1980). A

significant contributing factor was construction of the MR-GO which

allowed greatly increased salinities In Lakes Borgne and Pontchartrain

and adjacent marshes and water bodies. Construction of the ship channel

was initiated in 1958 and completed In 1965. The most pronounced

changes occurred in St. Bernard Parish where 10,100 acres of WS and

virtuallv all 20,200 acres of FM were lost over the 22-year period

(Wicker, 1980). Tn the Lake Pontchartrain area saltwater intrusion was

responsible in part for conversion of low salinity marshes to more

brackish types and of WS to marsh along the western shore of Lake

Pontchartrain. Tn 1973 and 1q75, near the end of the 22-year period,

flood conditions required operation of the Bonnet Carre' Spillway. The

freshened conditions resulted In a change to fresher marsh types in the

vicinity of eastern Lake Pontchartrain and northern Lake Borgne

(Chabreck and Linscombe, 1()2). The influence of the

MR-Co construction on the trend toward increased salinities has somewhat

stabilized and tbe existing salinity regime is not expected to change

significantly during the project life. Correspondingly, the wetland

changeq measured for the 22-year period would be unsultable for

computing FWOP change rates for this study because of the atypical

hydrological changes which occurred during the period of measurement and

because of the predicted salinity regime stabilization. Two basic

assumption, were used in developing the methodology for FWOP changes.

Since salinity increases in the study area have stabilized somewhat, the

first assumptlon was that marsh boundaries would also he stable, i.e.,

further shifts in marsh boundaries would not occur. The second

aqsumption Involved the natural deterioration which occurs in deltaic

marshes. Measurements of marsh areas within stable boundaries over the
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22-year period were used to determine rates of change for marshes not

affected by major salinity changes. These rates were assumed to be

representative of marshes undergoing changes due to natural processes

(subsidence and erosion) and were applied to present marsh acreages.

D.4.8. F1 and TM were combined to form the F/TM type. FM and TM are

located In the low salinity zones in the study area. The largest zones

Include the mouth of Pearl River, Pass Manchac area, and the area east

of Bonnet Carre' Spillway. Rates of loss for only FM in these areas

were determined, as IM was not specifically delineated on the 1955-56

habitat maps. It was assumed that IM would occur in the same proportion

is F \ and have the same loss rate.

Dr.4.. The marsh loss rate for the F/TM in the Pearl River area was

determined by measuring an area on the habitat maps corresponding with

the Rigolets 7.5 minute USCS quadrangle which was FM in 1955-56 and

1978. Tn 1955-56, 7,920 acres of marsh was present, while in 1978 the

marsh acreage had been reduced to 7,270 acres. By using the same type

of calculations illustrated for the Mississippi portion, the average

annual marsh loss rate was computed to be 0.4/..

D.4.10. The marsh loss rate for the F/TM in the Pass Manchac area was

determined by measuring a 1,320 marsh area on the habitat maps

corresponding with the Pontchatoula S.E. 7.5 minute USGS quadrangle.

The area measured was representative of FM conditions In this

vicinity. The averape annual marsh loss rate was computed to be 0.40%.

D.4.11. The marqb loss rate for the F/TM east of Bonnet Carre' Spillway

was determined by using the measured marsh acreages on habitats maps

correspondIng to the luling 1:24,000 USGS quadranple. In 1955-56,

24,000 acres of FM existed. The average annual marsh loss rate was

computed to be 2.107.
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D.4.12. To compensate for the differences in the loss rates, the rates

were weighted proportionally to the areas covered. In 1978, 32,970

acres of FM existed in the Louisiana portion of the study area (Wicker,

1980). Using only the information readily available, It was determined

that 95% of the total FM acreage (31,339) could be segregated by site.

FM comprised 15,000 acres in the Pearl River area or 48% of the 31,33P

acres, 12,500 acres (40%) In the Pass Manchac areas, and 3,839 acres

(12%) in the Bonnet Carre Spillway area. The weighted loss rate for FM

was computed by multiplying the proportion of the total for each area by

the rate of change for the respective area as shown below:

Area % of Total Loss Rate Weighted Loss Rate (7 year)

Pearl River 48 0.0040 = 0.19

Pass Manchac 40 0.0040 = 0.16

Bonnet Carre' 12 0.021n = 0.25

Total 0.60

D.4.13. Thus, the average annual loss rate for FM was computed to be

0.60%. It was assumed that this loss rate would continue under FWOP

conditions. In 1978, the F/TM acreage consisted of 58,347 acres and was

used as a base from which FWOP projections were made. The formulas used

in the computations are identical to those for the Mississippi portion

of the study area. F/TM acreages by target year are listed In

table D-4-2.

D.4.14. Most of the 137,662 acres of BM in the Louisiana portion of the

study area is located adjacent to Lake )rgne. Small portions of

brackish marqb are present along the northeastern and southwestern

shores of Lake Pontchartrain. To determine the loss rate for BM,

habitat maps based on 1:24,fon quiadranples were selected for the area
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which consisted of RM in 1955-56 and 1978 and which were not greatly

influenced by the results of the MR-CO construction. Habitat maps for

t',e Thef lfentei!r and Point an Marchettes quadrangles met these

criterla. The two quadrangles contain about 307 (40,952) of the total

B" acreage in this portion of the study area. The average annual BM

loss rate for the 2 quadrangles was used as the rate of change for BM in

projecting F'-0P conditions. The rate of change was computed in the same

manner as the wetland change rates of the Mississippi portion of the

study area. The calculations showed that the BM averape annual loss

rate was 0.50'. The BM acreages by target year are listed in table

D.4.15. Essentially all of the SM in this portion of the study area is

1,(ated in eastern St. Bernard Parish between Mississippi and Chandeleur

Sounds. Marsh areas within S>l boundaries in 1959-56 and 1q7P and out of

direct ',!R-C) influonce were sought to determine SM rates of change for

use in projectin, T t't)P condit ions. The SM within the Three Mile Bay ani

Oak Mound Bayou 7. minute quadrangles met the criteria and comprises

about 2? " of the total SM acreape. The rate of chanpe was computed in

the sane manner as the wetl,nd change rates for the '-f1sissippi portion

nf the qtu(v area. Tbe calcuilations. qhowed that the "I averag-e annual

loss rate was n.967'. SM acreapes by tarFet year are listed in

table 0-4-2.

a.4.1 .1 S is primarily located from alon the western shore of Lake

Pontchartrafn extending to near the western boundary of the study

area. T,'q acreige decreased from 217,056 to 1 5,507 or ?P' from 195€'56

to 17R. Drainage projects for residential, industrial, and

wrIcuilt,,ril development; transportation projects; oil and gas

development; and! the effects of saltwater intrusion and subsidence have

ro uil t od In t 1h conversion of swamp tn ot h,r land use tvpes. It as

-suumed that Ihe rate of change experienced over the 22-year period

woil!d cnntine i as aWdlitional flood control and transportatio, gr. 'tc's
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Yscloskev and Shell Beach as well as via Bayous La Loutre and St.

'1ain. Ovsters survived in this area even during the 1973 and 1<' " flood

year, .

p. .). Once the salinity zones of oyster production were established,

the acreage of suitable bottoms available within these zones was

,letermined. This determination was made separately for the Louisiana

and 'Mississlpni portions of the study area. In Louisiana, both public

and leased oyster bottoms occur, so it was necessary to determine the

acreage of suitable bottom available in both categories. In the early

1)7 0 's, suitable, historically productive oyster bottoms on the public

oyster grounds of Louisiana were quantified and mapped for LDWF by

Captain Baldo Pausina, a local oyster fisherman considered to be the

most knowledgeable person available concerning the reef sizes and

locations. Corps of Engineers and LDWF biologists made several trips In

19P2 to th,- general area to inspect the reefs and water bottoms to

verifv that large areas of suitable bottom exist for oyster production,

provided do-sirable salinities are achieved.

P.5.1n. Using Captain Pausfna's map, approximately R,000 acres oF

historically productive public reef areas were determined to lie within

the zone of optimal production. It was assumed that 75 percent of this

area (6,0(O0 acres) would provide suitable substrate (bottom) for oyster

product Ion. Recause the mapping effort was conducted 10 vears ago, and

to maintain ai conservattve posture in the analysis, production over the

entire R,Onn-acre area was not claimer. This estimate takes into

account the possibitlity that some reefs may no longer be available as

habitat. T's n the area of 6,000 acres and a productivity factor of 2n

oysters/m 2 , with-project oyster production within tbe optimal zone on

Lnusiana's public grounds was derived as follows:
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ovster production was determined by solving the regression equation for

2an oyster production level of 20 oysters/m 2 . Although this zone is

capable of producing ,reater than the 20 ovsters/m2 in some areas, It

was decided to use 20 oysters/m 2 to represent good production to insure

that the analysis is reasonable and conservative. Based on the

regression equation, production could be obtained with an average

monthly deviation of 2.8 ppt on either side of the annual mean Isohaline

(16 ppt). Acknowledging that this analysis is not finitely accurate,

and for purposes of simplicity, the 2.8 ppt was rounded to 3.0 ppt. The

13 and 19 ppt isohalines were then plotted on the base map (plate D-

1). The area encompassed by these Isohalines was assumed capable of

producing 20 commercially harvestable oysters per square meter of

suitable bottom on the average of every other year. Zones of lesser

production (secondary zones) were determined by computing the salinity

ranco which would produce 0-20 oysters m 2
, or an average of 10

ovsters/m2 , by solving the regression equation for an oyster production

2level of 10 ovsters/m . It was determined that this level of production

could be obtained .1th an average monthly deviation of 4.0 ppt on either

side of the annual mean isohaline (16 ppt). The 12 and 20 ppt

isohalines were plotted on the base map (plate D-I). The areas between

the 12-13 ppt isohalines and the 19-20 ppt Isohalines were classified as

the secondary zones of production capable of producing 10 commercially

harvestable oysters per square meter of suitable bottom on the average

of every other year. The preceding discussion was used to define the

Zones of production and were based on August salinities. The actual

salinities which define the optimal and secondary zones vary on a

monthly basis. Although some oyster production would occur outside of

the above described zones, this condition has not been quantified in the

analysis. The southern lobe of Lake Borgne between Proctor Point and

Pointe aux Marchettes Is such an area. Oyster production in this area

would probably occur even under the with-project condition. This area

is not likely to he over freshened by the project. Sufficient salt

water enters this area from the MRCO via several channels due east of
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freshwater diversion structure would provide supplemental freshwater

which is no longer available from seasonal Mississippi River flooding.

The supplemental flows in cubic feet per second (cfs) for which the

diversion structure is designed at the Bonnet Carre' site are as

follows:

MONTH FLOW Mean Optimal Mean With-Project

(CFS) Allowable Salinity Salinity at Location

at Location #2 #2

January 15-17 14.2

February - 13-15 12.2

March 10,800 11-13 9.6

April 30,000 7-9 P.n

May 16,700 6-8 8.0

June 14,600 12-14 12.5

July 3,200 12.5-13.5 13.0

Angust 2,600 15-17 16.n

September 2,000 16-18 17.n

October 5,500 16-1, 17.0

November 3,200 15-17 16.0

December 15.5-16.5 16.0

D.5.8. The with-project 15 ppt isohaline for the month of August

closely approximates the position of the optimal salinity line at

Location #2. The desirable salinity at this location In August, as

Identified in the LDWF study, Is 19.7 ppt, or approximately IA ppt. The

August isohaline was adjusted to represent 16.0 ppt and this line was

plotted on a base map of the study area (plate D-1). Tn order to

establish a zone of optimal oyster production (optimal zone), the

salinIty range which would provide suitable conditions for high seed
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the oyster drill, xanthid and portunid crabs, predaceous polychaetes,

and boring gastropods, as well as many of the fouling organisms which

Inhibit oyster set, including boring and encrusting sponges, barnacles,

brvozoans, and algae. The freshening effect on the average of every

other year would allow the oysters to grow in size and shell thickness,

making them less vulnerable to many of the less notable, yet

significant, predators. The oyster drill, although capable of preying

on large oysters, does not generally appear in large numbers unless

several dry, highly saline years occur in sequence. It is believed that

if large quantities of seed oysters are produced on the average of every

2 to 3 years, the oyster industry will flourish.

D.5.7. The mean monthly salinlties determined to be optimal by the LDWF

study are shown below:

MONTH HMAN OPTIMUM SALINITY STANDARD ERROR

(PPT) (+)

January 16.4 1.04

February 14.4 O.7n

March 11.6 1.02

April 8.0 1.27

May 7.0 0.92

June 12.5 0.80

July 12.7 0.57

August 15.7 0.80

Septomber 17.0 1.06

October 16.8 0.87

November 16.1 0.82

December 15.7 0.5?

In order to achieve the desired mean monthly salinities at Location #2 shown

on plate B-5 of the Plan Formulation appendix (Appendix B), the FA
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relationships between each of the variables indicated that salinity

during the year in which spatfall occurred was closely related to

production of seed oysters the following year. The optimal salinity

regime was derived from data associated with good oyster production.

Good production was considered to be 20 or greater seed oysters per

square meter of suitable bottom (>20 oysters/m2 ). A regression equation

was derived to express the relationship between salinity and oyster

production [Seed production = - 43.89 + 2,144.5 (:monthly deviations

from the optimum regime -I)1.

D. .4. Based on the LDWF study, the critical months in terms of the

optimal salinity regime for oyster production appear to be May through

September. Optimal salinities in May range from 6.0 to 8.0 parts per

thousand (ppt). Salinities should average 13.0 ppt in June and July and

not increase above 19.0 ppt until late August. September salinities

should not exceed an average of 20.0 ppt. The critical factor relative

to salinity and oyster production appears to be a spring freshening

effect similar to that which occurred when the Mississippi River

overflowed Its banks in the spring. The freshening apparently controls

many of the organisms which prey on and compete with oysters.

D.5.5. The diversion plan recommended has been designed to maintain the

optimal monthly salinities identified in the LDWF study over the

historically productive bottoms in the study area. This plan has been

reviewed and recommended by an interagency Ad Hoc Group in June 1982.

The diversion structure has been desipned to provide sufficient

supplemental fresh water to achieve the optimal salinity regime on the

average of every other year (the dryest year out of two, or a 907

drought condition). The projected with-project isohalines are presented

in Appendix :, Engineering Investigations.

D.5.6. The diversion criteria for which the project Is design would

eliminate or reduce populations of many of the oyster predators such as
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Section 5. METHODOLOGY USED FOR ESTIMATING WITH-PROJECT OYSTER BENEFITS

D.5.1. This section explains the assumptions and methodology used for

estimating with-project oyster benefits attributable to implementation

of the Mississippi and Louisiana Estuarine Areas (MLEA) freshwater

diversion project. These benefits would accrue from restoring optimal

salinity conditions over large areas of prime, historically productive

oyster bottoms in the western portion of Mississippi Sound and the

Louisiana marshes east of the Mississippi River - Gulf Outlet (MRGO).

Discussions concerning historical oyster production and the changes

which have resulted in a declining oyster industry in the study area are

presented in Appendix A, Problem Identification. The assumptions and

methodology described in this section were developed through numerous

meetings with Individuals knowledgeable in the field of oyster biology

and the oyster industry and included personnel from the Corps of

Engineers (CE), IS Fish and Wildlife Service (USFWS), Louisiana

Department of Wildlife and Fisheries (LDWF), Mississippi Bureau of

Marine Resources (MBMR), and the Gulf Coast Research Laboratory (GCRL)

in Ocean Springs, Mississippi.

D. .?. The methodology employed to ascertain with-project oyster

production was made possible largely due to a recently completed study

by the LDWF. The results of the LDWF study are presented in a paper

entitled "Optimum Salinity Regime for Oyster Production on Louisiana's

State Seed Grounds." The paper was authored by Mark Chatry, Ronald J.

Dugas, and Kirk A. Easley. The paper was published in the noted journal

Contributions In Marine Ccience, University of Texas, In Volume 26 In

September 1983. A copy of this paper is presented in Exhibit A of this

appendix.

D.5.3. The LDWF study Investigated salinity, spatfall (setting of

oyster larvae), and seed oyster production from sampling stations on

Louisiana's prime seed grounds using data collected from 1971-1981. The
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1901 - 2000 = acres lost tinder FWOP conditions

133,071 - 116,868 = 16,203 acres

1,203 x 0.90 = 14,5P3 acres lost under FWP conditions

The FVTP acreage lost was then subtracted from the 1991 acreage as shown

below:

132,071 - 14,583 = 11P,489 acres remaining in 2000 under FWP

cond tlons

Acreages for other years were computed in the same manner and the

results are shown on table D-4-2.
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Saline Marsb

D.4.24. As stated earlier, no change from FWOP acreages was projected

for SM. Therefore, FWP acreages equal FWOP acreages and are shown on

table D-4-2.

Hottomland Hardwoods

D.4.25. Freshwater diversion was assumed to have no impact on ELH loss

rates as BLI! have been and are expected to continue to be cleared for

conversion to various higher land use types such as residential,

industrial, agricultural, and transportation. Thus BLH acreages under

FWP conditions would equal the respective acreages under FWOP

conditions. These acreages are shown on table D-4-2.

Wooded Swamp

D.4.26. Since maximum annual with-project salinities would he reduced

to less than 2 ppt, conversion of WS to F/IM was projected to cease. WS

acreage would continue to be reduced by saltwater Intrusion and other

factors at an unknown rate. However, it Is kuown that the rate of

saltwater intrusion would not be as rapid as that which resulted In the

years following MR-GO construction. Therefore, it was assumed that

saltwater intrusion would he responsible for 10 of the total loss;

thus, under FWP conditions the loss rate wold be reduced by 10%. FWOP

acreages for 19Q0 through 2()40 were used In calculating FWP acreages.

As with F/TM and BM, it was assumed that the reduced losses would be

evident in 1991. To compute the acreage for 2000 , the 2000 FWOP

acreage was subtracted from 1991 FWOP acreage and the difference

multiplied by the reciprocal of n.10 (0.9M\ to account for the project

Induced 10% reduction in loss.
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..-.. 2 3. 'nder F'P cond it Ions ", acreages were calculated by applying

pro Ject- indu-ed reduct ion in rate of loss to 1990 RM acreage, and

hIra crt inp the acreape which woold revvrt to F/TM. A ?-step process

w i eesod to compute the FWP acreage.

I . I'c'in) V ! '0l'fV! ncreagus- previously computted and the fTI

icra,,e which converted to F/I' (computed in Step 2 for F/1TM),

euht ract the latter from tie former for I () and 2000.

1901 128,978 (FWOP) - 4,287 (from F/TM) 
= 

124,601 acres in 1991

2nOM 123,298 (FWOP) - 4,098 (from F/TM) = ll(),190 acres In 2000

Subtract resulting 2000 acreage from 1991 acreage.

124,691 - 119,1QO = 5,50i acres to which the project-induced

loss rate would he applied.

Step 2. Apply the 10 percent project-induced loss rate by

multiplying the final acreage difference computed in Step I by the

reciprocal of 0.10 (0.90).

5,501 x 0.90 = 4,951 acres for FWP condition

Subtract the reduced loss from the 1991 acreage adjusted to

exclude the acreage which would be converted to F/IM.

124,691 - 4,951 = 119,740 acreas of RM remaining in 2000

under FWP conditions.

BM acreages for 10 year increments were computed in the same manner and

the results are shown on table D-4-2.
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Step 2. The R" acreage which would convert to F/RI consisted of

4,576 acres in 1978. The reciprocal of the 0.507 annual brackish

marsh loss rate (0.qqS) was applied to this acreage in the manner

described for FM1 for the Mississippi portion of the study area.

The acreage for 1991 was computed to be 4,287. These calculations

were continued for the remaining years of the project life. Usinp

the acreapes derived in these calculations, subtract 2000 acreage

from that of 1991:

4,287 - 4,O08 = I,9 acres lost under FIWOP conditions.

Multiply the difference by the reciprocal of 0.10 (0.90) to

account for the project-Induced 10' loss reduction.

180 x 0.90 = 170 acres lost under FWP conditions

Subtract the reduced loss from 1091 acreape to determine the

projected acreage for 2000.

4,')q7 - 170 = 4,117 acres in 2000 uner FPP conditions

The totals from both steps were then added resulting in a sum 55,513

acres present In 2000 under FP conditions. P/T4 acreages For years

2010, 2020, 2030, and 2040 were computed in the same manner and the

results are shown on table D-4-2.

Rrackish Marsh

D.4.22. As for F/TM, the reduced loss rate was applied to the marsh

acreage from 1991 through the project life. Acreages were computed for

10 year Increment- through 204. Acreage for 1090 was the same for UWOP

and F1P conditions.
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proximity to the marine environment of Chandeleur and Mississippi

Sounds. However, some SM adjacent to the BM would likely experience a

rcUticd-los ratre.

Fresh/Tnttrmediate Marsh

D.4.21. The proposed diversion was assumed to begin in 1990; beneficial

effects to the marsh would begin to occur by 1991. Thus, the project-

Induced reduced loss rate was applied to the marsh acreage in 1991 and

thereafter. The project life was divided into 10-year increments or

target years. After 1990, F/IM acreage would consist of the 1990 F/IM

area plus the B1M acreage adjacent to the Bonnet Carre' Spillway which

would convert to F!/T. The post 1990 F/IM acreage was computed in a 2-

step process; first the acreage derived from the area that was F/TM in

19Q0 was computed. Then the acreage which would be BM under FW0P

conditions was calculated. The results were then combined to obtain FWP

F/TM acreapes.

Step 1. Ising FWOP F/IM acreages previously computed, subtract year

2no(W acreage (51,111) from year 1991 acreage (53,956):

51,956 - 51,111 = 2,8345 acres lost under FWOP conditions

Mfultiplv the Aifference by the reciprocal of 0.10 (0.90) to

acrount for the project-induced 10" reduction in loss.

2,847 x 0.90 = 2,560 acres lost under FWP conditions

Subtract the acres lost under FWP conditions from 1901 acreage

to determine acren.es remaining In 2000

53, 96 - 2,56n = 51,1,06 acres remaining in the year 2000.
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D.4.lq. The diversion of nutrient-laden Mississippi River flows into

the study area would also benefit marshes in the Louisiana portion in a

more subtle way. Although marsh type boundaries are not expected to

change other than as discussed above, beneficial changes are expected to

occur within the marshes, as the proposed diversion would result In a

slightly lower annual salinity regime and Increased nutrient and

sediment transport to the area. The proposed diversion Is expected to

result in increased plant growth and species diversity, especially in

the F/TM and BM. Artificial enrichment of emergent marsh vegetation

with nutrient-rich waste water from a menhaden processing plant in

coastal Louisiana increased the growth of bulltongue, softstem hulrush,

and wiregrass by 30 to 51 percent (Payonk, 1975). The far greater

nutrient content of Mississippi River water compared to that of adjacent

estuaries unaffected by river discharge has been well documented (Ho and

Barrett, 1975). Also documented Is the fact that lowered salinities

during the growing season will result in increased seed germination and

plant growth of F/IM and BM species important to wildlife (Palimilsano,

1971). The increased plant growth and sedimentation would reduce the

rate of marsh deterioration by enahling the marsh to better withstand

the effects of subsidence (Delaune et al., 1978). The effects of

riverine overbank flow on adjacent, deteriorating marshes has been shown

to reduce and in some cases reverse the deterioration process (Baumann

and Adams, 1982).

D.4.20. Project benefits in terms of reduced marsh deterioration rates

cannot be precisely quantified. This a reasonable assumption was made

that F/TM and BM loss rates would be reduced 1y I% and SM loss rates

would not be affected. This assumption was based on a comparison of

FWOP and FWP conditions for this study and for the Louisiana Coastal

Area study where salinity regimes would be moderated to a greater extent

with larger marsh loss rate reductions. No SM loss rate reduction was

projected because of Its distance from the discharge area and its close
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and oil and gas development are planned for this area and natural

processes such as subsidence will continue. It Is expected that the

effects of saltwater intrusion will continue, but at a lesser rate than

before. The average annual loss rate was computed in the manner

previously described for other wetland types and was determined to be

1.29'. WS acreages by target year are listed in table D-4-2.

D.4.17 BLII acreage decreased from 54,304 acres in 1955/56 to 48,338

acres in 1978. This 11% decrease resulted primarily from residential,

industrial, agricultural, and transportatIonal development. It was

assumed that this rate of development would continue in the future. The

average annual loss was computed in the manner previously described for

other wetland types and was determined to be 0.50%. BLH acreages by

target year for FWOP conditions are listed in table D-4-2.

FUTURE WITH-PROJECT CONDITIONS

D.4.18. The most pronounced effect of the proposed freshwater diversion

on study area marshes would occur nearest the diversion site. Marshes

located further away from the diversion site would be affected less. It

was projected that the BM adjacent to the Bonnet Carre' Spillway would

be converted to P/TM as a result of the reduced annual salinity extremes

projected to occur under FWP conditions. This maximum salinity, 2 ppt,

falls within the range for F/TM (n-5 ppt). Tt was assumed that the

trend of WS converting to F/IM would cease along the western shore of

Lake Pontcbartrain as the annual salinity extremes responsible for this

trend (Wicker et al., lq8l) would be reduced to less than 2 ppt. These

projections are based on previously observed marsh responses to

freshwater discharges in coastal Louisiana (Chabreck and Linscombe,

1982; van Beek er al., 1982).
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Acres of suitable bottom 6,000 ac

Convert to square meters x 4,047 m2 /ac

Square meters of suitable bottom 24,2P2,0n0 m2

Multiply by 20 oysters/m2  x 20

Total number of oysters produced 485,640,000 oysters
Convert to gallons of oysters/ . 200 oysters/gal

Gallons of oyster produced 2,428,200 gal.

Convert to pounds of oyster meat2 /  x 8.75 lbs./gal

Pounds of meat produced biannually 21,246,750 lbs

Convert to annual production t 2 yrs.

Average annual production 10,623,375 ll-s/yr.

The above calculations indicate tl.at 10,623,375 pounds of oyster meat

could he produced annually on the 6,000 acres of suitable, historically

productive bottoms within the optimal zone on the public grounds.

However, the analysis required one more step, and that was to determine

what portion of these oysters would actually be harvested by

fishermen. This, of course, Is the figure which would be meaningful in

the economic analysis of proiect benefits. [lard data on this aspect is

not readily available. The percentage of oysters actually harvested

from a given area varies considerably. In an area which consistently

produces oysters on a long-term basis, the fishermen learn the area very

well and are able to harvest a large percentage of the oysters.

However, areas which only produce oysters occasionally, due to unusual

environmental conditions, are not as familiar to the fishermen and the

percentage of oysters harvested is not as high. In this analysis, it

was assumed that 90 percent of the oysters produced could be

harvested. This Is probably a conservative estimate, because under

I/ A gallon of shucked oyster meat contains an average of 200 individual

oysters.

2/ National Marine Fisheries Service ises an average of P.75 pr ds of

meat per gallon of shucked oysters.
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with-project conditions, oyster production In a given area would he m)re

consistent and the fishermen would become very familiar with the areas

of sustained production. Using a harvest value of 50 percent of the

oysters produced in the optimal zone of the public oyster bottoms,

pounds of oyster meat harvested per year were calculated as follows:

10,623,375 lbs produced/yr x .0 harvested =

5,311,6PR lPs harvested/yr in optimal zone on public bottoms

D.5.11. Calculations of oyster benefits for the secondary zone were

performed in basically the same manner as outlined above for the optimal

zone. Using Captain Pausina's map, it was determined that approximately

2,06R acres of historically productive, public reef areas lie within the

zones of secondary production. Once again, It was assumed that 75

percent of the area (1,551 acres) would provide suitale substrate for

oyster production. Using the area of 1,551 acres and a productivity

factor of In oysters/m2 , with-project oyster production within the

secondary zones on Louisiana's public bottoms was derived as follows:

Acres of suitable bottom 1,551 ar

Convert to square meters x 4,047 Tn
2 /ac

Square meters of suitable bottom 6,27,R97 m2

Multiply by 10 oysters/m
2  x 10 oysters/m

2

Total nomber of oysters produced 62,768,970 ovsters

Convert to gallons of oysters . 200 oysters/gal

Callons of oysters produced 313,845 gal

Convert to pounds of oyster meat x 8.75 lbs/gal

Pounds of meat produced biannually 2,746,143 lhs

Convert to annual production . 2 yrs

Average annual production 1,373,071 lhs/yr
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ircv oslv described for the zone of optimal product Ion, it was

h,,s;irV to calculate the percentage of oysters produced in the

-,--i . corv which would actually be harvested by the fishermen.

):c; agaic , it was assumed that 50 percent of the oysters would be

rherefore, pounds of oyster meat harvested per year were

cilvu !at Id ,; follows:

,37'1,)71 lbs produced/yr x .50 harvested =

686,536 lbs harvested/yr In secondary zones on public bottoms

D.5.12. Rased on the preceding calculations, with project harvest of

oysters from both the optimal and secondary production zones of

,(ouisiana's public oyster bottoms are:

5,311,688 lbs harvested/yr in optimal zone

+ 6(SF,536 lbs harvested/yr in secondary zones

5,998,224 lbs harvested/yr from public bottoms

D.5.13. Oyster production on leased water bottoms was then projected

for hoth the optimal and secondary zones. Using LDWF oyster lease maps

,1!(1 acreage data, It was determined that 29,156 acres of water bottoms

ire leased for oyster production in the optimal zone. Only a portion of

this acreage consfsts of suitable bottoms. The actual area of suitable

substrate varies from lease to lease and the percentage is not well

documented. For purposes of this analysis, It was assumed that only 15

prcent (3,773 acres) of leased acreage in the optimal zone consists of

suitable bottom. This percentage was considered to be reasonable by the

CE, LDWF, and USFWS personnel performing this analysis. Using the area

of 3,773 acres and a productivity factor of 20 oyster/m2 , with-project

oyster production within the optimal zone on Louisiana's leased bottoms

was derlved as follows:
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Acres of suitable bottom 3,771 ac

Convert to square meters x 4,n47 m2/ac

22
Square meters of suitable bottom 19,269,331

Multiply by 20 oysters/m2  x 20 oysters/m

Total number of oysters produced 3n5,3Rh,A?0 oysters

Convert to gallons of oysters 200 oysters/gal

Gallons of oysters produced 1,526,933 pal

Convert to pounds of oyster meat x 8.75 lbs/gal

Pounds of meat produced biannually 13,360,665 lbs

Convert to annual production . 2 yrs

Average annual production 6,680,332 lbs/yr

The above calculations indicate that 6,680,332 pounds of oyster meat

could he produced annually on the 3,773 acres of productive bottoms

within the optimal zone on the leased grounds. As with the analysis for

the puhlic reefs, the percentage of these oysters which would actually

be harvested by the fishermen must be taken into account. It was

assumed that 75 percent of the oysters produced would be harvested.

This percentage is greater than that estimated for the public grounds

because the fishermen know exactly where their oysters are on their

leases. In fact, this is probably a conservative estimate. Using a

harvest value of 75 percent of the oysters produced in the optimal zone

of leased oyster grounds, pounds of meat harvested per year are

calculateO as follows:

6,6RC,332 lhs produced/yr x .75 harvested =

5,010,249 lhs harvested/yr in optimal zone on leased bottoms

D.9.14. Calculations of oyster benefits for leased bottoms in the

secondary zones were performed basically In the same manner as outlined

above for the optimal zone. Using LDWF lease information, it was

determined that approximately 7,595 acres of water bottoms are leased

for oyster production In the secondary zones. It was assumed that 15

percent (1,139 acres) of leased acreage consists of suitable bottom.

Using the area of 1,139 acres and a productivity factor of 10
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r , ;t 1,7)- wit -pro ject oyster product ion with in the secondarv zones on

U!~, s Iao'ls 1eased grounds was derived as follows:

A,'r,,U of cufit.ble bottom 1,13( ac

2
o :nvvrt to square meters x 4,n47 m2!ac

qquire meters of suitahle bottom 4,6n0,513 m2

Mlultiply by 10 oysters/m 2  x 10 oysters/m 2

Total number of oysters produced 46,n95,330 oysters

Convert to gallons of oysters r 200 oysters/gal

Callons of oysters produced 230,477 gal

Convert to pounds of oyster meat x 8.75 lbs/gal

Pounds of meat produced biannually 2,016,671 lbs

Convert to annual production t 2 yrs

Average annual production 1,00R,335 lbs/yr

As previously described for the zone of optimal production, it was

necessary to calculate the percentage of oysters produced in the

secondary zones which would actually he harvested by the fishermen.

Once again, it was assumed that 75 percent of the oysters would be

harvested. Therefore, pounds of oyster meat harvested per year were

calculated as follows:

1,008,335 lbs produced/yr x .75 harvested =

756,251 lbs harvested/yr in secondary zones on leased bottoms

D.5.15. Based on the preceding calculations, with-project harvest of

oysters from both optimal and secondary zones of Louisiana's leased

oyster bottoms are:

5,010,249 lbs harvested/yr in optimal zone

+ 756,251 lbs harvested/yr in secondary zone

5,766,500 lbs harvested/yr from leased bottoms
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D.5.16. The total with-project annual harvest of oysters in the

Louisiana portion of the study area is shown below.

9,998,224 lbs harvested/yr from public b ottoms

+5,766,500 ]bs harvested/yr from leased bottoms

11,764,724 lbs harvested/yr from Louisiana

D.5.17. The following discussion describes the methodology and presents

the results of the witb-project oyster analysis in the Mississippi

portion of the study area. The analysis is 'basically similar to that

used in Louisiana in that the benefits are keyed to the findings of the

LDWF study. The linking of optimal salinities and suitable,

historically productive oyster bottoms is valid In both states. Today,

over 90 percent of the oysters harvested In Mississipi come from the

oyster reefs in the western portion of Mississippi Sound. This is the

area which would be affected by the MLEA freshwater diversion

structure. Historically productive areas to the east, in the vicinity

of Biloxi and Pascagoula, are currently permanently closed to oyster

harvest due to pollution, and have Ieen for a number of years.

0.5.18. The optimal and secondary salinity zones previously defined for

the Louisiana portion of the study area extend into Mississippi Sound

and intercept the coastline near the mouth of St. Louis Bay on the west

and the Culfport sbip channel on the east. This zone basically

encompasses the entire area in which Mississippi oyster production

occurs (Plate P>. The primary reefs include the Pass Christian tonpinp

reef, Pass Christian dredging reef, Pass Marianne, Telegraph Key,

Merrill Coquille, and square Handkerchief. runter (1)75) stated that

oysters are harvested from as many as 7,500 acres in good years.

William J. nemoran (personal communication, April 19P3) agrees that

7,500 acres is i reasonable figure and is a valid estimate of productive

oyster bottoms in the area. Demoran (1066) stated that the Pass

D-45



S• ini r.,fn m-uin t itute one of the largest nearly cont inuous oyster

, V ' rIe world. le is Chief of the Fishery Manaigement Section of

:ii f ot Rccoarcb l,aboratory and has worked in the area of oyster

S i , ,,ith the oyster industry in ississippi for over 30 years.

,, npe'v ised the oySLer manaPement program for the Mississippi

'irinc Cois,,rvation Commission from 1960 to 1974. According to Punter

(i9O7-, Demorcn was primarily responsible for quadrupling Mississippi's

oyster production from l)60-1969. ' le is considered the leading

outhority on oyster reef conditions In the state.

D. 5.19. Although the general area] extent and configuration of

Mississippi reefs have been mapped, the exact boundaries of each reef

area are not well documented. Therefore, it was not possible to

dotermine the acreages within each of the optimal and secondary zones of

production. Tt was suggested and assumed that an average productivity

of l ovsters/m h he used in the benefit calculations since the area

could not be readily divided into the zone which would produce an

average of 2() oysters/m 2 versus the zone which would produce an average

of 10 oysters/m, as was the case in the Louisiana analysis. In

addition, to maintain a conservative posture and for the same reasons as

previously described in the Louisiana analysis, it was assumed that 75

percent of the 7,500 acres (5,625 acres) described in paragraph D.5.IR

would provide suitable substrate for oyster production. Using the area

of 5,625 acres and a productivity factor of 15 oysters/m 2 , with-project

oyster production in Mississippi was derived as follows:
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Acres of suitable bottom 5,625 ac

Convert to square meters x4,0 4 7 m 2 /ac

Square meters of suitable bottom 22,764,375 m

Multiply by 15 oysters/m2 x 15 oysters/m
2

Total number of oysters produced 341,465,625 oysters

Convert to gallons of oysters t 200 oysters/gal

Callons of oysters produced 1,707,328 gal

Convert to pounds of oyst , meat x 8.75 lbs/gal

Pounds of meat produced biannually 14,939,121 lbs

Convert to annual production t 2 yrs

Averape annual production 7,469,561 lbs/yr

The above calculations Indicate that 7,469,561 pounds of oysters could

be prnduced on the 5,625 acres of productive and historically productive

bottoms in Mississippi. However, as was done In the Louisiana analysis,

it was necessary to determine the quantity of those oysters wbich would

be harvested by the fishermen. Once again, it was assumed that 50

percent of the oysters would he harvested. Therefore, pounds of meat

h;.rvested per year were calculated as follows:

7,469,561 lhs produced/yr x .50 harvested

3,734,781 lbs harvested/yr in Mississippi

D.5.2(). The total with-projecc annual harvest of oysters from both the

Louisiana and Mississippi portions of the study area is shown below.

11,764,724 lbs harvested/yr from Louisiana

3,734,791 lbs harvested/yr from Mississippi

IS,419,505 lbs harvested/yr from study area

D.5.21. The with-project oyster harvest which has been derived and

quantified In this section has been compared with production tinder the
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S,:it pro ioct cond it ion inl analVzed1 with regard to the various

mtn factors related to the oyster industry. This analysis is

, :ent d 0 in \rnndix ,Economics.

- the rmet,odlology employed in this analysis is a state-of-the-art

.I:P trI+. It is acknowledged that finite information and documentation

; nc,t available for all of the factors involved. Therefore, every

attempt has been made to incorporate the expert opinion and judgement of

individuals wn)o are recognized anthorities in this field. In addition,

efforts were made to insure that all assumptions are reasonable and

conservative in orier to take into account such unforeseeable events as

years where, due to a variety of factors, abnormally low salinities

occur throughout the study area. Man has no control over climatic

phenomena of this magnitude, nor can he accurately predict the frequency

of occurence of such events.

D-4
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EXECUTIVE SUMMARY

The attached document is the report of the Fish and Wildlife Service
(FWS) on the tentatively selected plan (TSP) for introduction of
Mississippi River water into the Lake Pontchartrain Basin and
Mississippi Sound of southeastern Louisiana and coastal Mississippi,
respectively. The TSP was developed via the Mississippi. and Louisiana
Estuarine Areas Study, authorized by a resolution of the Committee on
Public Works and Transportation of the United States House of
Re-r, sentatives, adopted on September 26, 1976. The attached report
was prepared in accordance with provisions of the Fish and Wildlife
Coord.ination Act (48 Stat. 401., as amended; 16 U.S.C. 661 et seq.).

The TSP provides for diversion of Mississippi River water via a con-
trol structure to be located adjacent to Bonnet Carre Spillway in St.
Charles Parish, Louisiana. The structure would divert up to 30,000
cubic feet per second of river water into Lake Pontchartrain and
Mississippi Sound. The diversion structure would consist of gated box
colverts located in the Mississippi River levee, which could control
the amount of freshwater introduced so that optimal salinity
cotiditions could be maintained on an average of one year out of two.

The proposed freshwater diversion would reduce the rapid loss of wood-

ed swamp and marsh acreage being experienced in the Louisiana portion
of the study area. Studies have documented dramatic declines in marsh
acreages in this area between the mid-1950's and 1978. Total marsh
acreage in the Louisiana portion of the study area declined from
340,000 acres in the mid-1950's to 252,000 acres by 1978. Fresh marsh
declined from 66,000 acres in the mid-1950's to 33,000 acres by 1978.
The combined wooded swamp and bottomland hardwood acreage in the
Louisiana portion of the study area decreased 68,000 acres during this
period. These wetland losses are expected to continue over the next
50 years at an average annual rate of 2,500 acres, unless remedial
action is taken. The rate of decline in wetland acreage in the
Mississippi portion of the study area has been relatively low; the
wetland losses in Mississippi over the next 50 years are expected to
average 230 acres annually. The proposed freshwater diversion would
not affect this rate of loss.

The primary area of project influence includes the Lake Pontchartrain
Basin and Mississippi Sound. Important fish and wildlife habitats in

these basins include bottomland hardwood forests, wooded swamps, fresh
to saline marshes, and fresh and estuarine open waters; these habitats
support an abundance of fish and wildlife. Fishery resources are com-
prised of freshwater and estuarine-dependent types, with both sport
and commercial activities being of great importance. Important
wildlife species include migratory and resident waterfowl and other

marsh birds (rails, gallinules, and snipe); colonially nesting wading
birds, shorebirds and seaoirds; numerous other non-game birds;
white-tailed deer; small game mammals; fur animals; and numerous
reptiles and amphibians including the American alligator. Endangered
or threatened species are not expected to be adversely affected by the
TSP. Wildlife management areas and refuges operated by the

_ _--.--



1 t i i p 1 :11 pa:i tn r t dl I if,- and Fisheries LDWF) in the study
1 - 1 inc I , 6 I" 5 i W i I L'ife Management Area 1 MA), Manchac WMA, Pearl

.tivr AMA, le';r AMA, and St. [ammany Wild life Refuge. Breton
N.it einal Wi I d i _ Re fuge (NWR), MississippL Sandhill Crane NWR, and
Boge C i t o NWR ar located in or adjacent to the study area and are

iinaed by the P>5

A d . I , aia 1 ys is of project impacts on fish and wildlife resources
w 2s c.,idncted. Thle 4,S's Habitat Evaluation Procedures (HEP) were em-

p &ovee t 1 ass,,;s prj,-ct impacts on wildlife habitat quality and quan-

ritIeV (Appeadix A). An analysis of the TSP's anticipated impacts on
0'coniI caI Ly important fish and wildlife species and associated human

Us I 1as a Is,) perIocmed (Appendix B). These analyses were based pri-

mar iL y on a cmpar ison of future without-project and future with-
project acreages over the anticipated 50-year project life (1990 to
2040).

The proposed diversion structure and associated channel will result in
modi ficat ion ot existing habitats at the recommended site. About 618
acres of wooded swamp, 63 acres of borrow pit and open water, 1,078
a.-res of disturbed land, and 52 acres of residential areas and levee
w i L I be impacted by the construction and maintenance of the recommend-
ed diversion feature. The greatest impact of the TSP on fish and wild-
life habitat, however, will be in the reduction of wooded swamp and
marsh loss in the Louisiana portion of the study area and the mainten-
ance of a more favorable salinity regime in both the Lake
Pontchartrain Basin and Mississippi Sound. The reduction in wetlands
loss is attributed to reduced saltwater intrusion and increased input
of nutrients and fine-grained sediments. In the Louisiana portion of
the study area, combined wooded swamp and marsh acreage is expected to
decrease from 367,200 acres in 1990 to 241,600 acres in 2040 under
without-project conditions. With the proposed diversion, a total Cf
252,100 acres will remain in the year 2040. On an average annual
basis, there will be 5,700 more acres of wooded swamp and marsh in the
study area under with-project conditions, compared to without-project

condit ions.

Studi,,s conducted by the New Orleans District Corps of Engineers
,NOI),'F) Recreation Planning Section considered freshwater and saltwa-
ter sportfishing as a single category. Those studies revealed that un-
der without-project conditions access to sportfishing areas will
continue to be inadequate, causing sportfishing effort to remain con-
stant throughout the analysis period (1990 to 2040). However,
sportfishing effort will increase under with-project conditions as con-
struction of additional access facilities are included in the TSP. As
a result, under with-project conditions the average annual value of
sportfishing is projected to increase by $411,000. Project impacts on
freshwater commercial fisheries, which comprise less than one percent

of the total commercial fishery harvest in the study area, were not

quantified. However, the proposed diversion will increase the habitat

of commercially important freshwater fishes.

-2-
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Because of the reduction in wet lands loss and the creation of more fa-
vorable salinity conditions, the proposed diversion will greatly ben-
efit estuarine-dependent commercial fisheries. With the project,
there will be a net increase (i.e., reduction in loss) in the average
annual commercial harvest of shrimp, crabs, and finfishes amounting to
716,000 pounds, having a net value of $59,000. Commercial oyster har-
vest will increase, on an average annual basis, by 7.5 million pounds,
having an average net value of $6.5 million.

The project-related reduction in wetlands loss will also benefit wild-
life populations and associated sport and commercial uses. Net in-

creases in average annual populations of selected wildlife species in-
clude 70 white-tailed deer; 3,030 swamp rabbits; and 40 nesting pairs

of both mottled ducks and wood ducks. With-project increases in the
average annual sport hunting use include 580 man-days of deer hunting;

3,410 man-days of small game hunting; 1,320 man-days of waterfowl hunt-
ing; and 410 man-days of hunting for other migratory birds (rails and
snipe). the with-project increase in the average annual net returns
for fur animal harvest are valued at $17,000, while increases for
alligator harvest are valued at $4,000. The total annual benefits of
the proposed diversion are valued at more than $7.1 million.

The HEP analysis revealed that construction and maintenance activities
at the proposed diversion site will have relatively minor impacts on
wi ld Life habitat. The greatest impacts of the TSP are associated with
reduction in wetlands loss and creation of more favorable salinity con-
di t ions in the areas affected by diverted fresh water. With-project

gains in Average Annual Habitat Units (AAHU's) will be realized for
al I species evaluated. These gains include 4,300 AAHU's for nutria;
2,300 AAHU's for muskrats; 4,000 AAHU's for puddle ducks; and 3,400
AAHU's for alligators.

Under the TSP, operation and mailtenance of the proposed structures
would be a non-Federal responsibility. No specific division of this

responsibi lity has yet been determined bv the Statets of Louisiana and

Mississippi or the local governing bodies which would be directly af-
fected by the project. The LDWF and the Mississippi Bureau of Marine
Resources (MBMR) would be the most logical candidates for that task.
Operational guidelines would be developed during the design stages by
Federal, State, and local agencies having expertise in fish and wild-
life management, flood control, and public health. Monitoring of the
project area would include water quality, vegetition, wildlife
populations, ind contaminant levels. Coordinat ion of existing monitor-
ing programs would achieve many monitoring goals.

The FWS recommends that the following measures be implemented in the
interest of fish and wildlife conservation:

I. Fhe tentatively selected plan be recommended for authorization
in the final feasibility report, and

2. The final feasibility report request authoritv for funding of
post-authorization studies to include participation of the

- I-



INTRODUCTION

The Mississippi and loisiana EsLuarine Areas Study is being
condouc ted under the leadership of the New Orleans District, Corps of
En. :neers (NODCE). The study was authorized by a resolution of the
Committee on Public Works and Transportation of the United States
Hous, of Representatives, adopted on September 26, 1976. The
resolution authorized investigations to determine the advisability of
providing supplemental fresh water to Lakes Maurepas, Pontchartrain,
Borgne, and the Mississippi Sound area in the interest of improving

the wildlife and fisheries of the area.

Introduction of fresh water from the Miss. sippi River into Lake

Pontchartrain through the Bonnet Carre Spillway has been identified as
the best means of achieving the study goal. This report provides an
analysis of the effects, on fish and wildlife, of the tentatively
selected freshwater diversion site and provides recommendations
regarding operation of these structures; this report fulfills the Fish
and Wild!ife Service's responsibilities for this feasibility study
under pre)visions of the Fish and Wildlife Coordination Act (48 Stat.
401, as amended; 16 It.S.C. 661 et seq.).

PROJECT DESCRIPTION

The tentatively selected plan includes diversion of Mississippi River
water via a structure immediately west of the Bonnet Carre Spillway

(Figure 1). The structure would be capable of diverting a maximum
flow of 30,000 cubic feet per second through a inulti-gated box culvert
and would be located in the Mississippi River levee in St. Charles

Parish, Louisiana. The water would enter the diversion structure via
a 9 50-foot-long inflow channel having a bottom width of 400 feet. The
diverted water would then flow through a 6.4-mile-long outlet channel

(bottom width 400 feet) in the Bonnet Carre Spillway to Lake
Pontchartrain. From Lake Pontchartrain, the diverted water would flow
through Chandele~ir Sound and the western half of Mississippi Sound.
The divers ion structure would be comprised of tour box culverts, each

measuring 20 feet by 20 feet and having an invert (sill) elevation of
-21 .0 feet National Ceoletic Vertical Datum (NGVD). The upstream
(we stern) guide levee cf the Bonnet carre Spillway would be relocated
to the west to inclose th,- structure and outlet channel within the
Spillway. Excavated material in the spillway would be placed adjacent
to the diversion channel and would be eventually removed by commercial
sand haulers for use as fil for construction activities in surround-
ing urban areas. Some of the excavated material suitable for levee
construction may be used to construct the relocated upper guide levee.

A sediment trap 1,450 feet long and 780 feet wide would be excavated
in the diversion channel 3,500 feet downstream of the diversion
structure. The bottom elevation of the sediment trap would be -36.0

feet NGVD.

Recreational facilities would be developed at six sites in th, study

area. Four sites would be located along Lake Pontchartrain; the

- I-
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September 23, 1983

Mr. David M. Soileau
WiLEL ; VINTER Acting Field Supervisor

Governor U.S. Fish and Wildlife Service
P.O. Box 4305

MISSISSIPPI Lafayette, LA 70502
DEPARTMENT

OF WILDLIFE Dear Mr. Soileau:
CONSERVArION Thank you for the opportunity to review your draft report on

Bureauof Mississippi and Louisiana Estuarine Areas Study. After careful
Marine Resources biological staff review, it was decided that your report is on

P O. Drawer959 target. The Mississippi Bureau of Marine Resources emphatically
Long Beach, MS 39560

(601)864-4602 supports the freshwater inflow project and shall be available to
Enforcement participate in any phase of the project which we possibly can.

Division - 374-3205

Thank you again for the opportunity to review your draft report.
Commissioners: Please contact this agency if we may be of any future assis ance.

L C "Biy" Gollott
Biloxi, MIS Sincerely,

Dr. Edmund Keiser
Oxford, MS

Jim Hunter McCaleb Richard L. Leard, Ph.D.
Cleveland, MS Bureau Director

Fred K Rogers RLL:JRH:mac
Clinton, MS

Lonnie Tadlock
Morton. MS

Lon Strong
Executive Director

Richard L. Leard
Bureau Director
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DEPARTMENT OF WILDLIFE AND FISHEiRIES

J. Burton Angelle, Sr. PoST OFFoE BOX 58570 Edwin W. Wdwards
BATON ROUGE, LA. 70895

April 13, 1984

Mr. David Fruge'
Field Supervisor
U. S. Fish and Wildlife Service
P. 0. Box 4305
Lafayette, Louisiana 70502

Re: Fish and Wildlife Coordination Act Report:
Mississippi and Louisiana Estaurine Areas,
Freshwater Diversion to Lake Pontchartrain
Basin and Mississippi Sound

Dear Mr. Fruge':

We have reviewed the above referenced Coordination Act report produced
by your office. As you are aware, our technical personnel have worked in close
cooperation with representatives of your agency, the Corps of Engineers (N.O.D.),
and other agencies in the assessment of impacts on fish and wildlife habitat and
resources that would -esult from the tentatively selected freshwater diversion
proposal. To a considerable extent, this department's involvement has been con-
cerned with basic research and docutentation of salinity conditions most conducive
to high oyster yields, and the development of estimates of project-related in-
creases in oyster production that would result from restoration of optimal salin-
ity regimes over historically productive oyster bottcans.

We agree with the Coordination Act report's conclusions, and concur
that the tentatively selected diversion plan be recamvended for authorization
with requests for funding of cooperative studies, involving this department and
otner federal and state fish and wildlife agencies, for the design and develop-
ment of the proposed structures, thei operation and maintenance, and the
necessary environmental monitoring programs.

Sincerely yours,

J. Burton Angelle
Secretary

JBA/CJK/fsb

An Equal Opportunity Employer
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The final report should also address the consilerable evidence
that the reduced salinities, such as would iesult from project
implementation, would benefit crustaceans and fishes in manners other
than just increasing marsh acreage. For instance, a Fish and Wild-
life Coordination Act report for a project to increase freshwater
inflows into Matagorda Bay, Texas, noted the following with regard
to low salinity benefiting early life states of white and brown
shrimp and blue crabs:

"White shrimp apparently require low salinity waters during
some of their early life stages. According to Gunter et al. (1964)
the optimum salinity for post-larval and juvenile white shrimp ranges
from 0.5 to 10.0 0/oo. However, based on their laboratory studies,
Zein-Eldin and Griffith (1969) reported that at 300C twice as much
tissue was produced by post-larval white shrimp at salinities of 5
and 15 0/oo than at salinities of 25 and 35 0/oo. Approximately
300 C is a commor. temperature for shallow, marsh nursery areas during
the summer."

"Studies performed for the Corps' Waterways Experiment Station
(Venkataramiah et al., 1974 and 1977) showed that young brown shrimp
fare best in lower salinities. Although the juvenile brown shrimp
(70 mm mean length) can survive a wide salinity range, the best
qrowth and survival rates were obtained in salinities of 8.5 to 17.0 0/oo
salini ty.

In a blue crab study of Texas, More (1969) noted that juvenile
blue crab became progressively less abundant as salinity increased.
Rounsefell (1964) reported similar findings in Louisiana. The blue
crabs' preference for brackish water and the tendency of small indi-
viduals to distribute themselves in waters of low salinity has been
reported by Churchill (1919) and Gunter (1950) ."

In addition, in a study conducted in some of this project's
area, Mississippi Sound, Christmas and Langley (1973) reported greatest
catches of small brown shrimp in the salinity interval of 15.0 to
19.9 0/oo, and an optimum salinity range for white shrimp of 10.0
to 19.90/00.

in consideration of all the above, we recommend that the final
report further address the benefits of lowering the salinity of the
project area to marine fishery species in addition to oysters, especially
shrimps anrd crabs.

Than: you for the opportunity to review this draft report.

Sincerely yours

Richard' "J. Iloogland
Chief, Environmental Assessment
_3ranrh

Enclosure

1*



i(V ~UNITED STATES DEPARTMENT OF COMMERCE
~ National Oceanic and Atmospheric Administration

NATIONAL MARINE FISHERIES SERVICE

Southeast Region
9450 Koger Boulevard
St. Petersburg, FL 33702

December 6, 1983 F/SERIl2/DM:gog
409/766-3699

Mr. David W. Fruge
Fie ld Supervisor
U.S. Fish and ildlife Service
P. D. Box 4305
103 V.ast Cypress Street
Lafayette, LA 70502

Dear Mr. Frugo:

This replaces our October 13, 1983 response to your and
David M. Soileau's requests that we review your draft Fish and
Wildlife Coordination Act report on the tentatively selected plan
for freshwater introduction developed under the authority of the
Mississippi and Louisiana Estuarine Areas Study. You provided
us with your revised pages on September 13, 1983. Our revisions
an(d comments are limited to marine and estuarine fishery resources.

The Description of Habitats and the Fishery Resources Sections,
with two exceptions, appear to be adequately presented under AREA
SETTINGS. The exceptions being that brown and white shrimp and
sand and spotted seatrout, respectively, should be presented sepa-
rately, instead of just grouping them as shrimp and seatrout. These
separations would be appropriate since those four important species
have different seasons of peak nursery usage and different degrees
of apparent dependence of early life stages upon low salinity
estuarine habitats. With regard to the sections entitled Habitat
Impacts and Fisheries Impacts, under PROJECT IMPACTS the impact
assessment for oysters appears adequately presented, while that for
shrimp and crabs appears to be insufficiently addressed. On page 43,
the first complete paragraph starts by stating that "Because of
reductions in habitat loss and the creation of more favorable salinity
conditions, the project is expected to substantially benefit estuarine-
dependent commerical fishery resources." (emphasis added). However,
after noting in Appendix B on the last paragraph of B-5 that "there
is growing evidence that the acreage of marsh is the most important
factor influencing the production of estuarine-dependent species
of sport and commerical importance in the gulf area", the draft only
considers changes in the area of marsh in determining expected
increases in harvests of fishes and crustaceans.



United States Department of the Interior
FISH AND WILDLIFI SERVIC.

75 SPRING STREET. S.W.
" ATLANTA, GEORGIA 30303

April 16, 19,80

Colonel Robert C. Lee
Caumander and District Engineer
U.S. Army Engineer District, New Orleans
Post Office Bcv 60267
New Orleans, Louisiana 70160

Dear Colonel Lee:

Attached is the Fish and Wildlife Coordination Act Report on the
tentatively selected plan described in the draft feasibility report,
"Mississippi and Louisiana Estuarine Areas - Freshater Diversion to
Lake Pontchartrain Basin and Mississippi Sound." Our report is
transmitted to you under the authority of the Fish and Wildlife
Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.).
The report has been coordinated with the Louisiana Department of
Wildlife and Fisheries, Mississippi Bureau of Marine Resources, and
the National Marine Fisheries Service. Copies of the letters of
response fran those agencies are attached.

Your cooperation in this matter is appreciated.

Sincerely yours,

Rich rd T. H u ber
Assistant Regional Director-
Habitat Resources

Attachments

.. . . .A



FWS, National Marine Fisheries Service, LDWF, MBMR, and the
Louisiana Department of Natural Resources (Coastal Management
Section) in the design of the proposed structures, the
development of operational and maintenance guidelines, and the
design of monitoring studies of the affected area.
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locations are as follows: in Bonnet Carre Spillway near Lho diversion
channel, and at Frenier Beach, the Rigoletts, and Point Aux ll-rbes.
The two sites to be provided in Mississippi are located at Cedar Point
and Wolf River in the St. Louis Bay area.

The quantity of fresh water diverted during any given period would
depend on salinities in the study area. The available volume would be

sufficient to produce, one out of two years on the average, optimal
salinity conditions for oyster production over large areas of
historically productive oyster bottoms in the western portion of
Mississippi Sound and the Louisiana marshes east of the Mississippi
River-Gulf Outlet. This diversion plan was recommended by an ad hoc
interagency group established for this study. The diversion
capability would be sufficient to maintain low salinity conditions in
the western half of Lake Pontchartrain, on an annual basis. These
conditions are necessary to protect the existing palustrine (fresh-
water) habitats located there.

AREA SETTING

Introduction

The area to be impacted by the proposed diversion lies within the
Mississippi Deltaic Plain Region of southeastern Louisiana and coastal
Mississippi, and includes Hydrologic Units I and II, as defined by
Wicker (1980). Hydrologic Unit I extends from the Mississippi-Alabama
border to the Louisiana-Mississippi border and includes all areas in
the coastal zone below 15 feet in elevation. Hvdrologic Unit 11
extends from the Mississippi-Louisiana border to the eastern bank of
the Mississippi River from near Donaldsonville, Louisiana, southeast-
ward to Baptiste Collette Bayou near Venice, Louisiana. However, the

area in Unit I south of Louisiana Highway 46 and west of the
Mississippi River-Gulf Outlet are not included in the study area. The
Pontchartrain Basin, Chandeleur Sound, and the Chandeleur Islands are
included in the study area. The inland boundary of Unit II is the
Louisiana Coastal Zone Management Boundary. Major habitats include
bottomland hardwood forest, wooded swamp, fresh to saline marshes, and
associated fresh to saline water bodies. The major navigation
channels in the area include the Mississippi River, the Mississippi
River-Gulf Outlet, the Gulf Intracoastal Waterway, Gulfport Channel,
and Pascagoula Channel. The study area boundaries are shown in Figure
2.

Four wildlife management areas and one wildlife refuge operated by the
Louisiana Department of Wildlife and Fisheries (LDWF) are located in
the study area. These include Biloxi Wildlife Management Area (WMA),
Manchac WMA, Pearl River WMA, Joyce WMA and St. Tammany Wildlife
Refuge. Details regarding location, size, habitat types, and
activities allowed for the first three WMA's listed and the wildlife
refuge were provided in a planning aid report prepared by Fish and

-3-
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Wildlife Service (FWS fOr this study (1980). The 13,Qj9--acre Joyce
WMA, established in 1982 and located in Tangipahoa Parish, consists of

wooded swamp and offers public hunting and fishing.

Breton National Wildlife Refuge and Mississippi Sandhill Cane
National Wildlife Refuge are managed by the FWS and are located in the
study area. The previous report by FWS (1980) provided background
information on these refuges. Bogue Chitto National Wildlife Refuge,
located in St. Tammany Parish, is adjacent to the study area and
presently comprises approximately 17,000 acres (purchase of additional
lands is authorized). The area is predominantly bottomland hardwood
forest and wooded swamp interspersed with numerous streams and
sloughs. Public fishing, hunting, and camping are permitted on the
refuge.

Description of Habitats

The existing and projected future acreages of vegetated wetland
habitats found in the Mississippi and Louisiana portions of the study
area are shown in Tables 1 and 2, respectively. These and other
habitat types are described below.

It should be noted that the marshes and forested wetlands in the

Louisiana portion of the study area are the products of Mississippi
River delta development, whereas those habitats in the Mississippi

portion of the study area are mainly the products of Pearl River and
Pascagoula River delta developments. Levee construction along the

Lower Mississippi River, coupled with upstream diversion, bank
stabilization and reservoir construction, has greatly reduced
freshwater and sediment transport to study-area wetlands in Louisiana.
Reduced freshwater inflow and extensive canal dredging has led to
saltwater intrusion into this portion of the study area. The net
result of these factors has been accelerated subsidence and erosion
of marshes and swamps and a conversion to more saline vegetation
types.

Recent studies (Wicker 1980) have shown that the total acreage of
marsh in the Louisiana portion of the study area declined from 340,000
acres in the mid-1950's to 252,000 acres in 1978, a reduction of
nearly 26 percent. An even more dramatic reduction was documented for
the fresh marsh category, which declined from 66,000 acres in the
mid-1950's to 33,000 acres in 1978, a reduction 50 percent. The

combined wooded swamp and bottomland hardwoods (forested wetlands)
acreage in the Louisiana portion of the study area decreased 68,000
acres over this same period, amounting to a 25 percent reduction in
those habitats. In the Mississippi portion of the study area, the
torested wetland acreage remained nearly stable over the 22-year
period, whereas total marsh acreage decreased by 8 percent. Fresh
marsh acreage decreased by 46 percent over this period, from 6,500
acres in the mid-1950's to 3,500 acres in 1978.

The various marsh, forested wetland, grassbed, and open water habitats
were described in the FWS planning aid report (1980) prepared for this

-5-
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study. The classification of these wetland habitat types has been
standardized since that time by Cowardin et at. (1979) and is present-
ed below:

Classification used in Classification by Cowardin

this report et al. (1979)

bottomland hardwoods palustrine forested wetlands
wooded swamp palustrine forested wetlands

fresh marsh palustrine emergent wetlands
intermediate marsh estuarine emergent wetlands
brackish marsh estuarine emergent wetlands
saline marsh estuarine emergent wetlands
seagrass bed estuarine aquatic bed
freshwater grass bed palustrine aquatic bed
freshwater ponds palustrine open water
freshwater lakes lacustrine open water
estuarine open water estuarine subtidal open water

Fishery Resources

Freshwater

Freshwater finfishing occurs in the fresh to slightly brackish reaches
of coastal rivers and in freshwater lakes and ponds of the study area.
Species commonly taken include largemouth bass, spotted bass, yellow
bass, black crappie, white crappie, warmouth, bluegill, redear
sunfish, spotted sunfish, channel catfish, blue catfish, and fiathead
catfish. The primary freshwater commercial species harvested in the
study area include blue catfish, channel catfish, flathead catfish,
yellow bullhead, bowfin, carp, gars, and buffalo fishes. Commercial
harvest data (1963-1976) for freshwater species in the Louisiana
portion of the study area are available only for catfish and bullheads
(Table 3). As noted in Table 3, reported landings peaked in 1963, and
have not exceeded 100,000 pounds since 1969. The bulk of the catfish

harvest is derived from Lakes Maurepas and Pontchartrain.

Estuarine/Marine

Saltwater fishing in the study area is extensive. Commonly pursued
finfishes include spotted seatrout, sand seatrout, red drum, black
drum, Atlantic croaker, southern kingfish, and southern flounder.
Sport crabbing and sport shrimping are also popular activities in the
study area.

Table 4 provides a summary of the 1963-1978 average annual commercial
landings and value of the major estuarine-dependent commercial fishes
and shellfishes in and adjacent to the study area. As noted in Table
4, menhaden dominate the total poundage landed, while shrimp rank
first in total value. Other commercially important species include
blue crab, American oyster, Atlantic croaker, spotted seatrout, sand
seatrout, spot, and red drum.

-7-
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Table 4. Average annual commercial landings and value of major estuarine-
dependent finfishes and shellfishes in and adjacent to the study area

Species

Menhaden

Landingsa 51.85
Value 3.11

Shrimp
Adjusted Landingsc 27.94

Value 31.02

Oyster d
Adjusted Landings 11.05

Value 16.68

Croakere

Landings 1.83

Value 0.40

Blue Crab

Landings 2.68
Val ue 0.88

Seatroute
Landings 0.47

Value 0.30

Spote
Landings 0.02
Value

Red Drum

Landings 0.14
Value 0.06

Total

Adjusted Landings 95.97
Value 52.46

SOURCE: National Marine Fisheries Service landing records for the years 1963-1978,

compiled by New Orleans District, Corps of Engineers.

Continued

-9-
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Fable, 4. Continued

a. Millions of pounds.

b. Millions of 1981 dollars. Value for all species except oysters represents
running average of 1974-1978 exvessel prices brought to 1981 price levels
iS ing the Consumer Price Index for food. Average price for oysters calculated
for period 1976-1980.

C. Reflects 200 percent increase of reported inshore landings, based on surveys
conducted by Louisiana Department of Wildlife and Fisheries (C.J. White,
personal communication, letter dated April 23, 1979).

d. Reflects 150 percent increase of reported landings, based on Mackin and

Hopkins (1962) and Lindall et al. (1972).

e. Includes food fish and industrial bottomfish. Quantities of croaker, spot,

and seatrout calculated after Lindall et al. (1972).

-10-
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Detailed discussions on sport and commercial fishing in the study area
are contained in the FWS planning aid report prepared for this study

(1980). A wealth of information on the biology and harvest of the
commercially important estuarine fishes and shellfishes of coastal
Louisiana has been compiled in a report prepared by the National
Marine Fisheries Service (Lindall et al. 1972).

Wildlife Resources

Because of the diversity and areal extent of productive habitat types

in the study area, the area supports a wide variety of wildlife.
These include game species, commercially important furbearers,

endangered species, and other nongame species.

Game Species

Common migratory puddle ducks in the study area include mallard,

green-winged teal, blue-winged teal, pintail, American wigeon,
gadwa L1 , and northern shoveler. These ducks reach highest
concentrations in the fresh and intermediate marshes of the study
area. Wood ducks nest in the wooded swamps and seasonally flooded
bottomland hardwood forests of the study area, and additional migrants
winter in these habitats. Mottled ducks nest in the fresh to saline

marshes of the area.

Diving ducks which winter in the study area include ringnecked duck,

lesser scaup, greater scaup, hooded merganser, redbreasted merganser,
bufflehead, redhead, old squaw, ruddy duck, common golden eye, and
canvasback. Diving ducks are generally most common in bays, sounds,
and larger marsh ponds and lakes. Lakes Pontchartrain and Maurepas
winter an estimated 500,000 lesser scaup (Tarver and Dugas 1973) and
large concentrations of this species can also be found in Lake Borgne.

According to Bellrose (1976), the coastal area between Mobile Bay and
Louisiana winters an additional 17,000 lesser scaup. Bellrose also
reported that the submerged grass beds of the Chandeleur Islands
winter an estimated 20,000 redhead ducks annually.

The FWS, in cooperation with State fish and wildlife agencies and
other knowledgeable personnel, has identified key privately--wned
wet land areas along the Central Gulf Coast that are considered vital
habitat for wintering waterfowl. It has been proposed that these key
wetland areas be preserved with Migratory Bird Conservation Account
Funds through easements and/or fee acquisition if other preservation
methods are not available. Six of the 14 key wetland units identified
along the Central Gulf Coast are located in the study area and are as
follows: Delacroix, St. Charles, Lake Maurepas, Point Clear,
Pascagoula Marsh, and Point Aux Chenes-Grand Bay Swamp Units.

The Delacroix Unit lies in St. Bernard and Plaquemines Parishes,

Louisiana, and is bordered by Lake Borgne and the Mississippi
River-Gulf Outlet on the northeast, Breton Sound to the southeast, and
the Mississippi River levee on the southwest and northwest sides. The
Delacroix Unit was once considered to be southeast Louisiana's most
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r dtitjve fur and waterfowl marsh area, but now supports the smallest
Spu [ct ion o wintering water fowl of all the key wetland areas in

, u1-iana. Between 1969 and 1978, this unit supported an average
in iiaI popu Iat io of 19,200 wintering waterfowl. During the late

)0 ' s , this area wintered more than 250,000 waterfowl annually. The
j or s p>i's utilizing this unit, in decreasing order of abundance,

include Amer can oot , gadwall, mottled duck, mallard, American
wig-'n, lesser scaup, green-winged teal, blue-winged teal, hooded
e, rganser, shoveler, and pintail. The drastic decrease in wintering
,atr fowl in the Delacroix Unit during recent years is attributed to
ra apid conversion of fresh and intermediate marshes to brackish and
sa w1:, marshes, much of it resulting from saltwater intrusion
ass. iated with construction of the Mississippi River-Gulf Outlet.

the St. C[har los !Unit lies in St. Charles Parish, Louisiana, and is
!) riered on the north by Lake Pontchartrain, on the south by U.S.
HI 4iway 61 , on the west by the Bonnet Carre Floodway, and on the east
1),. the St. Charles/Jefferson Parish boundary. This unit supports more
tiian 25,000 ducks and 11 ,000 coots annually. The major species
uit i lizing this unit include mallard, gadwall, American wigeon, lesser
S caup , and American coot. The productivity of this unit is being
threatened as the fresh and intermediate marshes are deteriorating
into open water bodies due to saltwater intrusion. Freshwater
introduction would allow this unit to remain productive waterfowl
habitat .

The Lake Maurepas Unit lies in portions of St. John the Baptist,
Tangipahoa, St. James, and Ascension Parishes, Louisiana. It is
located along the northeastern, eastern, southern, and southwestern
shores of Lake Maurepas. The unit is bordered on the east by the
Tangipahoa River and western shore of Lake Pontchartrain, on the south
by Interstate 10, on the west by Blind River and Interstate 55 and on

the north by the T7S-T8S line. The wetlands in the unit are dominated
by wooded swamp with scattered areas of fresh and intermediate
marshes. This unit supports an estimated population of about 69,000
waterfowl and 30,000 coots annually. The major species utilizing
this unit include mallard, gadwall, American wigeon, and American
coot.

The Point Clear Unit occupies the southernmost portion of Hancock
County, Mississippi, and is adjacent to the extreme northwestern
portion of Mississippi Sound. Most of the unit consists of saline
marsh. This unit supports an average annual wintering population of
about 1,000 waterfowl and 200 American coots. The major species
utilizing the area includes lesser scaup, redhead, ring-necked duck,
and American coot.

The Pascagoula Marsh Unit spans an area of Jackson County, Mississippi
between the East Pascagoula and the West Pascagoula Rivers and extends
to the swamp edge to the north. Brackish and intermediate marshes
comprise most of the unit. This unit supports an average annual
wintering population of about 2,300 ducks and 200 American coots. The
major species utilizing the area include wood duck, mallard, lesser
scaup, ring-necked duck and American coot.

-12-



The Point Aux Chenes-Grand Bay Swamp Unit lies in extreme southeastern
Jackson County, Mississippi, and extreme southwestern Mobile County,
Alabama. The unit consists of mostly brackish and saline marshes and
wooded swamp. This unit supports an average annual wintering
population of more than 900 watL~rfowl and 100 American coot. The
major species utilizing the area include mallard, American wigeon,
redhead, lesser scaup, and American coot.

Lesser snow geese are the only geese that winter in the study area in
significant numbers. These occur primarily in the brackish marshes of
the study area, and are sometimes found on the barrier islands.
H arvest records indicate that the dark color phase of this species,
formerlv called the blue goose, is more common in the area than the
light phase.

Other game birds in the study area include rails, purple gallinule,
common gallinule, American coot, common snipe, American woodcock, wild
turkey, mournilng dove, and bobwhite quail. Rails in the study area
include king rail, clapper rail, sora, and Virginia rail. King rail
and lapper rail nest and winter in the coastal marshes of the project
area, while the Virginia rail and sora rail are considered to be
winter residents. The American coot, a popular game bird with some
waterfowl hunters, is primarily a winter resident of the fresh to
brackish marshes. Scattered breeding of this species in the
freshwater marshes of the area also occurs.

The common snipe winters in the fresh to brackish marshes and wet
agricultural lands, while the American woodcock occurs primarily in
s-asona lIv flooded bottomlands. Resident mourning dove populations
are present, but winter populations are much greater due to the influx
,)f migrants from more northerly latitudes. Nesting occurs in a
varie tv of habitats, such as orchards, forest edges, fence rows,
riparian vegetation along small streams and drainage canals, church-
yards, and other areas. Wintering dove populations feed heavily on
agricultural lands supporting such crops as corn, rice, and soybeans.
Some doves occur in association with the coastal marshes and forested
wtlands. Bobwhite are primarily associated with areas supporting an
interspersion of agricultural lands and forest edges. The wild turkey
is present in the bottomland hardwood and pine forests along the
northern side of Lakes Pontchartrain and Maurepas, and portions of the
Miss iss ippi coastal plain, and in the Pearl River bottomlands and
swamps.

The white-tai led deer is thp only big game mammal found in the study
area. It is found in bottomland hardwood forests and wooded swamps,
and also occurs in the coastal marshes, especially in the fresher
marshes interspersed with higher ground.

Small game mammals present in the study area include swamp rabbit,
Eastern cottontail, gray squirrel, fox squirrel, and raccoon. Swamp
rabbits most commonly occur in the wooded swamps, bottomland hardwoods
and fresh to brackish marshes of the study area. The eastern
cottontail is most frequently found in association with pastures, row
crop fields, along Fence rows and drainage ditches, and forest edges.

-1 3-
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I [I x S qi r ru Is cc r in t h e woo de d swamp and
" ' ia td hl ri w , od forests of thu study ar ea. Tli, fox squirrel also

: - and i I t h, ad jcent ml x,d p1 inu hardwood fores ts that border the
t i n * t, 1 1 So od , ara. Raccoon are found in the wooded

-,j iiij, i ii J ,r tomIlaind hardw,)od torests and also range into the coastal
, -shes i' LhB , tudy area.

I , )W the sestimated 1978 demand tr sport ing hunting in the
;1, Jh i. wooded swamp within the Louisiana portion or the study

i ir, . t he ,a r a to be aF f ted bv the tentative lv se cted freshwater
V : ,Z- S i p a . A- shown in that table, small game hunt ing is the

most popu Iar hunt ing activity.

Commercial Species

Comm.r cat lv important furbearers in the study area include nutr i3
muKkrai., mink, river otter, raccoon, striped skunk, bobcat, beaver,
and opossum. Although frequently present in seasonally flooded
bot tomland hardwood forests and wooded swamps, both nutria and muskrat
are most abundant in the coastal marshes. Nutria are most abundant in
frsh maarshe s, , wh i le muskrat reach peak populations in brackish
m nshies wher,, tush growths of 0 tney's threesquare are present. Mink
,ir I itost common in the forested wetlands of the area. This species is
i i o immon i n the coastal marshes , decreasing in abundance with

.rLus yin, sal inity levels. The river otter is found in association
wi th fores ted wetlands, along streams, and in the coastal marshes.
"lhe raccoon is common throughout most wooded and marsh habitats of the
study area, and has also been reported from the barrier islands. The
opossum, bobcat, and beaver are primarily associated with the bottom-
Land hardwood forests and wooded swamps of the area.

Fur harvest records are not available for the individual parishes and
cu ,nt ics of the study area. However, Table 6 shows the estimated
annual fur catch per 1,000 acres of specific wetland types, for
murskrat , nut ria, mink, raccoon, and river otter in the Louisiana
coastal zone.

ti-caiuse of changes in regulations developed pursuant to the Endangered
Species Act of 1973, controlled sport and commercial hunting of the
Ame ican alligator is now allowed in the Louisiana portion ot the
study area. Sale of hides and meat represent an important new source
of income for local residents. The alligators in the Louisiana
portion of the study area are classified as threatened under the
Simi larity of Appearance clause of the Endangered Species Act of 1973.
Table 7 presents the value of the potential alligator harvest in the
marsh and wooded swamp habitats of this portion of the study area.

Endangered Species

Several endangeted species are found in the study area. Endangered
birds known to o, cur in the area include the bald eagle, brown
pelican, arctic pt -egrine falcon, red cockaded woodpecker, and
Mississippi sandhill crane. The bald eagle occurs from the early fall
to late spring in th., marshes, lakes, and ;wamps. Recently active
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,,iale b. Fur catch and value by habitat type for coastal Louisiana

Habitat Type

Spci s Fresh-Intermediate Brackish Saline Wooded

Marsh Marsh Marsh Swamp

Muskrat

Average catch/acrea 0.0880 
b  0.0844 0.0169 0.0273

d

Value/pelte $5.43 $5.43 $5.43 $5.43

Value/acre $0.4778 $0.4583 $0.0918 $0.1482

Nutria

Average catch/acre 0 .3 9 8 8 b 0.0864 insignificant 0.1995
d

Value/pelt $7.39 $7.39 $7.39

Value/acre $2.9471 $0.6385 insignificant $1.4743

Mink

Average catch/acre 0 .0 0 1 5 b 0.0011 insignificant 0.0216
d

Value/pelt $13.67 $13.67 - $13.67

Value/acre $0.0205 $0.0150 insignificant $0.2953

Otter

Average catch/acre 0 .00 0 5 b 0.0002 insignificant 0.0005

Value/pelt $44.55 $44.55 $44.55

Value/acre $0.0223 $0.0089 insignificant $0.0223

Raccoon

Average catch/acre 0.0093
f  

0 .0 0 7 8 g insignificant 0.0984
h

Value/pelt $11.46 $11.46 - $11.46

Value/acre $0.1066 $0.0894 insignificant $1.1277

Total

Average catch/acre 0.4979 0.1799 0.0169 0.3473

Gross value/acre $3.5743 $1.2101 $0.0918 $3.0678

Net value/acre' $2.6807 $0.9076 $0.0689 $2.3009

Continued
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Table 6. Continued

a. Averge catch per acre, unless otherwise noted, from Palmisano (1973).

b. Represents mean of fresh and intermediate marsh average harvest/acre
reported by Palmisano (1973).

c. Calculated as 25 percent of brackish marsh average harvest/acre reported by
Palmisano (1973).

d. Calculated as a percentage of fresh marsh average harvest/acre reported by
Palmisano (1973), based on a comparison of the two habitat types by Nichols
and Chabreck (1973).

e. Based on 1976-81 running average of prices received by the trapper, expressed
in 1981 dollars using the Consumer Price Index for hides, skins, leather and
related products. Base price data compiled by Louisiana Department of
Wildlife and Fisheries.

f. Represents one half of the combined maximum production for fresh and
intermediate marsh types reported by Palmisano (1973).

g. Represents one half the maximum value reported by Palmisano (1973).

h. Based on harvest projected by Nichols and Chabreck (1973).

i. Cost of harvest equals 25 percent of gross value; net value equals gross value
minus cost of harvest.
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nests have been confirmed near St. Rose and White Kitchen in St.
Charles and St. Tammany Parishes, Louisiana, respectively. The brown
pelican feeds in the shallow waters adjacent to the barrier islands.
Recent attempts to re-establish a nesting colony of this species on
the Chandeleur Islands have been successful. Surveys recently con-

ducted by FWS biologists revealed approximately 500 brown pelicans and
150 nests in this area. The arctic peregrine falcon is an occasional
visitor to the area marshes and barrier islands. The red cockaded

woodpecker is found in mature pine stands of adjacent uplands.

The entire population of the Mississippi sandhill crane is limited to
40-50 individuals located in the coastal savannas of Jackson County,
Mississippi. Much of the critical habitat used by these birds is now
protected as part of the Mississippi Sandhill Crane National Wildlife
Refuge, established in 1974.

Other endangered birds of doubtful occurrence in the study area
include Bachman's warbler, Eskimo curlew, and ivory-billed woodpecker.
None of these species have been confirmed from the study area in
recent years. The only endangered land mammal which may occur in the

forested bottomlands and wooded swamps is the Florida panther.
Although recent sightings have been reported in both the Louisiana and
Mississippi portions of the study area, few, if any, have been con-
firmed. Endangered marine mammals which may occur in the waters of the
study area include blue whale, finback whale, humpback whale, sei
whale, sperm whale, and West Indian manatee.

The American alligator remains on the U.S. Department of the
Interior's list of endangered species in Mississippi. As noted
earlier, alligators found in the Louisiana portion of the study area
are now classified as "threatened" under the Similarity of Appearance
clause of the Endangered Species Act of 1973 (Federal Register, June

25, 1979).

Sea turtles occur in the saline waters in or adjacent to the project
area, and include Atlantic loggerhead, Atlantic ridley, Atlantic
hawksbill, Atlantic leatherback, and Atlantic green turtles. The

Atlantic ridley, Atlantic hawksbill, and Atlantic leatherback turtles
are classified as endangered species, while the Atlantic loggerhead
and Atlantic green turtles are considered threatened.

Other Non-Game Species

Numerous other nor.-game species are present in the study area. These

include wading birds, seabirds, shorebirds, songbirds, raptors, land
and marine mammals, and numerous reptiles and amphibians. Wading
birds occur in the forested wetlands and marshes, and on barrier
islands; seabirds are primarily associated with the brackish to saline
open waters of the area, but also range into the marshes and barrier
islands for feeding and nesting purposes. Common wading birds include
great blue heron, little blue heron, tri-colored (Louisiana) heron,
green heron, yellow-crowned night heron, black-crowned night heron,
great egret, cattle egret, snowy egret, reddish egret, white-faced
ibis, and white ibis. Seabirds present include brown pelican, white
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pelican, ring-billed gull, herring gull, laughing gull, gull-billed
tern, Forster's tern, common tern, sooty tern, least tern, sandwich
tern, Caspian tern, royal tern, and black skimmer. The locations of
recently active seabird and wading bird nesting concentrations in the
study area have been listed in the previously submitted FWS planning
aid report (1980). The marshes, barrier islands, and mainland beaches
of the project area also provide habitat to numerous species of
shorebirds, such as black-necked stilt, American oystercatcher,
killdeer, black-bellied plover, willet, greater yellowlegs, lesser
yellowlegs, sanderlings, and various other small sandpipers. Other
non-game birds in the project area marshes include marsh hawk,
long-billed marsh wren, belted kingfisher, red-winged blackbird,
boat-tailed grackle, and seaside sparrow. The bottomland hardwood
forests and wooded swamps of the project area support numerous
non-game birds, such as blue jay, cardinal, tufted titmouse,
Mississippi kite, barred owl, warblers, vireos, wrens, kinglets, and
woodpeckers.

Non-game mammals in the project area are also numerous. The rice rat
is common in the marshes. Typical non-game mammals in the forested
portions of the study area include eastern wood rat, white-footed
mouse, short-tailed shrew, and nine-banded armadillo. The Atlantic
bottlenose dolphin is the most common marine mammal occurring in the
open waters of the study area, found primarily in the bays, sounds,
and tidal passes.

Amphibians are generally restricted to the freshwater marshes, ponds,
stream and lake margins, and forested wetlands of the study area. The
bullfrog and pig frog are important from a commercial and sporting
standpoint. Other representative amphibians include lesser siren,
Gulf Coast toad, oak toad, Fowler's toad, green treefrog, cricket
frog, and bronze frog.

Reptiles present in the marshes and swamps include the American
alligator, common snapping turtle, alligator snapping turtle, smooth
softshell turtle, spiny softshell turtle, diamondback terrapin,
red-eared turtle, stinkpot, green anole, broad-headed skink,
diamondback water snake, banded water snake, Gulf salt marsh snake,
and western cottonmouth. Of these, only the Gulf salt marsh snake and
diamondback terrapin are common in the brackish to saline marshes.

EVALUATION METHODOLOGY

An analysis of the impacts of the tentatively selected freshwater
diversion features on fish and wildlife reseources was performed in
close cooperation with personnel of the NODCE Planning Division, LDWF,
Mississippi Bureau of Marine Resources (MBMR), and the Gulf Coast
Research Laboratory (GCRL). This analysis dealt with two major types
of impacts, i.e., the direct impacts on wildlife habitat associated
with construction and maintenance of the diversion structures and

associated channels, and the effects of introducing supplemental fresh

water, sediments, and nutrients on salinity levels and marsh loss in
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the receiving area. An effort was made to quantify both monetary and
non-monetary impacts of the proposed project on fish and wildlife
resources.

The FWS's 1980 Habitat Evaluation Procedures (HEP) were utilized to
assess project impacts (non-monetary) on wildlife habitat quality and
quantity. The methodology and findings of the HEP analysis are found
in Appendix A. Monetary impacts were assessed by predicting project
effects on sport fishing, sport hunting, commercial fisheries, and
commercial fur and alligator harvests. Details of the procedures
followed for the economic analysis are described in Appendix B of this
report and in Appendix F acconDanying the feasibility report (FR)
prepared for this project by the NODCE.

For both the economic and HEP analyses, the primary basis for
determining project impacts was a comparison of habitat quality and
quantity under with-project versus without-project conditions. The
50-year project life was assumed to extend from 1990 to 2040. Because
the proposed diversion feature would affect the Louisiana and
Mississippi portions of the study area differently, existing and
anticipated future habitat acreages were estimated separately for each
portion. Existing acreages (Tables 1 and 2) were derived from data
developed by Wicker (1980) and stored in computers by the FWS's
National Coastal Ecosystems Team in Slidell, Louisiana. Estimates of
future without-project acreages were developed for selected major
habitat types. These estimates were made for key target years
spanning the 50-year project life, i.e., 1990 to 2040, and were based
on the loss rates calculated from Wicker (1980) for the period 1955-56
through 1978. Estimates of acreages of specific habitat types to be
directly affected by construction and maintenance of the diversion
structure and associated conveyance channel were supplied by NODCE and
utilized in our analyses. Project benefits to fish and wildlife were
computed based on decreased marsh and wooded swamp loss, increased
access facilities, and more favorable salinity conditions conducive to
improved oyster production.

The introduction of supplemental fresh water as planned would reduce
saltwater intrusion and associated deterioration of fresh and interme-
diate marshes, and would also introduce additional nutrients and
sediments that would increase marsh plant growth and associated peat
production and reduce subsidence rates. Estimates of project-related
reductions in marsh and wooded swamp loss were developed jointly by
FWS and NODCE personnel based on the results of several studies on the
effects of river flooding or saltwater intrusion on affected wetlands.
A detailed account of the methodology used to determine with-project
and without-project habitat acres is contained in Appendix D
accompanying the FR.

The proposed freshwater diversion would also restore optimal salinity
conditions over large areas of prime, historically productive oyster
bottoms in the western portion of Mississippi Sound and the Louisiana
marshes east of the Mississippi River-Gulf Outlet. In order to
quantify project benefits to oyster production, meetings were held
between representatives of FWS and NODCE, and personnel from LDWF,
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MBMR, and GCRL having special expertise in oyster biology. A detailed

explanation of the methodology used to develop estimates of
project-related increases in oyster production is contained in
Appendixes D and F of the FR.

Field investigations of the study area were conducted by biologists

with the FWS, NODCE, MBMR, and LDWF to gain additional information
regarding habitat types and associated fish and wildlife use in the
study area. Knowledge obtained during these investigations was
supplemented by interpretation of available aerial photography and
habitat maps prepared for the Fish and Wildlife Service's National
Coastal Ecosystems Team by Wicker et al. (1980).

PROJECT IMPACTS

Habitat Impacts

Project impacts on fish and wildlife habitat quantity and quality can
be divided into two major categories, i.e. , habitat alteration
associated with construction and maintenance of the diversion
structure and associated channels, and impacts of the proposed
freshwater diversion on the marshes, open waters and associated
productivity of the receiving areas.

Construction and Maintenance Impacts

A summary of the construction and maintenance impacts of the diversion
feature of the recommended plan is shown in Table 8. As shown in
Table 8, the Bonnet Carre Spillway site will impact 618 acres of
wooded swamp; 63 acres of borrow pit and open water; 1,078 acres of
disturbed land; and 52 acres of residential areas and levee. The
impacts, on fish and wildlife resources, of construction and mainte-
nance activities associated with the diversion structure are viewed as
minor compared with the anticipated impacts on the wetlands of the
hydrologic units receiving the diverted waters. The greatest benefi-
cial impacts associated with these diversions will be a reduction in
the rate of wooded swamp and marsh loss and the restoration of a lower
salinity regime in the portion of the study area impacted by saltwater
intrusion. Vegetated wetlands to be benefitted by the planned
diversion are limited to the Louisiana portion of the study area,
where the fresh water will be diverted. These wetlands will be
benefitted by reduced salinities and increased nutrient and sediment
input. The annual salinity extremes which are thought to be
responsible for the deterioration of wooded swamps in this area
(Wicker et al. 1981) would be sufficiently reduced to eliminate this
stress. Lowered salinity conditions have been shown to result in
increased plant growth in the fresh-intermediate and brackish marshes
(Palmisano 1971) and can be expected to result in increased plant
species diversity in brackish marsh.

Fine-grained sediments, transported by inflowing fresh water into
marshes, will settle on the marsh floor. As reported by Delaune et
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al. (1978), the entrapment and stabilization of suspended inorganic
sediment by marsh vegetation is an important process which helps to
maintain elevation with respect to sea level, i.e., helping to offset
subsidence. Delaune et al. (1978) also noted that the incoming sedi-
ment also supplies nutrients for plants which subsequently enhance
further entrapment and stabilization of sediments. Artificial enrich-
ment of several s-ecies of marsh plants in coastal Louisiana with
wastewater from a menhaden processing plant increased the growth of
those plants by 30 to 51 percent (Payonk, 1975). Increased plant pro-
duction associated with increased nutrient inflow also contributes to
peat formation. Thus, maintenance of a viable marsh is accomplished
by the aggradational process of plant growth , accumulation of
detritus, and inorganic deposition. Baumann and Adams (1982) measured
the results of Atchafalaya River overbank flow on adjacent
deteriorating marshes following major river flooding and showed this
overbank flow to be responsible for reducing and in some cases
reversing the deterioration process.

Tables 9 and 10 provide a comparison of future without-project (FWOP)
and future with-project (FWP) acreages for the major vegetated wetland
habitat types in the Mississippi and Louisiana portions of the study
area, respectively. The fresh and intermediate marsh types were
combined into the fresh-intermediate category because of the
similarity of wildlife productivity of these two types. As shown in
Table 9, acreages of all habitat types in the Mississippi portion of
the study area will decline over the project life except wooded swamp.
The proposed freshwater diversion will not significantly impact the
wet lands in this area as shown in the table. The diversion would only
alter water salinities in the extreme western part of Mississippi
Sound which are influenced primarily by Pearl River and Mississippi
Sound hydrological conditions.

In the Louisiana portion of the study area, the proposed freshwater
diversion will affect wooded swamp, fresh-intermediate marsh, and
brackish marsh acreages. Because of the distance of saline marshes
from the diversion site and because of the close proximity of this
marsh type to the saline waters of Chandeleur Sound, the freshwater
diversion as proposed is expected to have little effect on saline
marsh in Louisiana.

Bottomland hardwood forest in this area also would not be affected by
the proposed diversion because of its more inland location and
slightly higher elevation than the other wetland types. This forest
type is influenced more by riverine hydrological conditions and upland
runoff than estuarine hydrological conditions.

Wooded swamp will decline from nearly 133,100 acres in 1990 to about
69,500 acres by the year 2040, a reduction of nearly 48 percent. With
the proposed diversion, wooded swamp will encompass approximately
75,900 acres by the year 2040. Fresh-intermediate marsh will decline
from about 54,300 acres in 1990 to nearly 40,200 acres by the year
2040 under FWOP conditions. However, with the proposed diversion,
fresh-intermediate marsh will increase to 55,500 acres by the year
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2U00 and then gradia ]v decline to 45,000 acres by the year 2040.
This increase would result from brackish marsh conversion to fresh-
intermediate marsh near the diversion site. Under F.WOP conditions,
brackish marsh will decline from 129,600 acres in 1990 to 100,900
acres by the year 2040. With the proposed diversion, brackish marsh
will decline to nearly 100,300 acres. The larger decline of brackish
marsh under FWP conditions is a result of conversion of this marsh
type to fresh-intermediate marsh in the vicinity of the diversion
site. On an annuilized (average annual) basis, the proposed diversion

will increase wooded swamp and fresh-intermediate marsh by 3,500 and
4,100 acres respectively and reduce brackish marsh by 2,000 acres,

compared to FWOP conditions.

Fisheries Impacts

A wealth of information has been compiled by the National Marine
Fisheries Service (Lindall et al. 1972) and FWS (1980, 1983) which
shows that low to moderate salinity regimes provide optimal conditions
for at least some life stages of most estuarine fish and shellfish
species harvested in the study area. The proposed diversion would
result in an expanded low to moderate salinity zone in the Lake
Pontchartrain Basin, the inland portion of Chandeleur Sound, and the
western portion of Mississippi Sound. Generally, average salinities
in these areas would be reduced by about 2 parts per thousand during
the spring, summer, and fall and would be similar to historical
conditions. This historic regime was partialy responsible for the

high yields of oysters and other commercially valuable estuarine
species prior to construction of the Mississippi River-Gulf Outlet.

As noted earlier, the proposed diversion would also result in reduced
wetland losses and increased nutrient levels in area waters. The
marshes of the study area provide essential spawning, feeding, and
nursery habitat to the bulk of its commercially important fishes and
she llfishes. In addition, marshes and wooded swamps contribute plant
detritus, a vital component of the estuarine food chain, to adjacent
waters. Thus the proposed diversion would benefit fisheries by
reducing wetland loss, expanding the low to moderate salinity zone,
and increasing nutrient levels in affected waters.

At the time project impacts were determined, the HEP had not been
finalized for application in assessing project impacts on fish and
shellfish habitats. However, an analysis of the proposed project
features on the monetary value of sport and commercial fishing was
conducted; this analysis is contained in Appendix B. As discussed in
that appendix, there is growing evidence that the acreage- of marsh is
the most important factor influencing the production of estuarine-
dependent species of sport and commercial importance in the Gulf area.
Therefore, the project-related reduction in wetland loss was used as
the primary basis for estimating project benefits to fishery
resources, with the exception of oyster production. Benefits to
oyster production were based on restoration of optimal salinity
conditions over historically productive oyster bottoms. A summary of
project-related changes in the magnitude and value of sport and

commercial fishery resources is displayed in Table 11. Additional
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is expected to include such items as water quality (e.g., salinity,

nutrient levels, water temperature, turbidity, etc.), vegetation

patterns, wildlife population enumeration, and contaminant levels in

selected fish and wildlife species. Extensive sampling programs are

already carried out by state and local agencies; therefore, overall

coordination of these programs may achieve many of the monitoring
objectives.

RECONMENDAT IONS

Based on a review of the tentatively selected plan for providing

supplemental fresh water into the Chandeleur Sound and Mississippi
Sound basins, the FWS recommends that the following measures be

implemented in the interest of fish and wildlife conservation:

1. The tentatively selected plan be recommended for authorization

in the final feasibility report and

2. The final feasibility report request authority for funding of

post-authorization studies to include participation of the
FWS, National Marine Fisheries Service, LDWF, MBMR, and the
Louisiana Department of Natural Resources (Coastal Management

Section) in the design of the proposed structures, the
development of operational and maintenance guidelines, and the
design of monitoring studies of the affected area.
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f irst i nF of defense against hurricanes by serving to buffer the
adjacent mainlands from storm-driven waves. Marshes and swamps also
perform an imp,)rtant watf-r quality function by removing excess
nutrients from associated water bodies, thus helping to reduce water
quality problems caused by eutrophication.

As noted earlier, the Central Gulf Coast wetlands are of national
importance to migratory waterfowl. Data compiled by the FWS reveal
that 20 to 25 percent of all the migratory puddle ducks in North
America winter in Louisiana's coastal wetlands. These wetlands, which
include those in the study area, also provide temporary habitat to
ducks and other waterfowl which winter in Central and South America.
This reduction in the rate of loss of productive marshes and swamps
should, therefore, substantially benefit an important international
resource.

The proposed discharge of sediment-laden Mississippi River water is
expected to result in the formation of a relatively small delta in
Lake Pontchartrain, at the mouth of the proposed diversion channel.
Such deltaic areas are highly productive for numerous fish and
wildlife species and the development of such an area would help to
address the alarming problem of coastal wetlands loss.

DISCUSS ION

It is clear from the preceding section that the tentatively selected
plan will have major beneficial impacts on fish, wildlife, and related
resources. The concept of re-introducing fresh water from the
Mississippi River into adjacent estuaries is not a new one. For
years, the FWS has actively advocated this concept, which would
partially mitigate fish and wildlife damages caused by the Federally
constructed Mississippi River mainline levees. The presently proposed
diversion would also reduce the degradation of fish and wildlife
habitats associated with the construction and maintenance of the
Mississippi River-Gulf Outlet.

Under the tentatively selected plan, operation and maintenance of the
proposed structures would be a non-Federal responsibility. No specif-
ic division of this responsibility has yet been determined by the
States of Louisiana and Mississippi or the local governing bodies
which would be directly affected by the project. Because the proposed
structures would be operated for the specific benefit of fish and
wildlife resources, it would seem that the LDWF and MBMR (possibly
with assistance from the Louisiana Office of Public Works) would be
the most logical candidates for that task. Specific operational
guidelines would be developed during the design stages, and should
include broad input from Federal, State, and local agencies having
expertise in such fields as fish and wildlife management, flood
control, and public health.

The tentatively selected plan includes a monitoring program to gauge
the effectiveness of the proposed diversion. The monitoring program
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minimize adverse fffects on fishery resources. It is anticipated that
brown shrimp production in Lake Pontchartrain would be adversely
impacted by the proposed diversion, as this area represents the inland
extent of their nursery use under average conditions. Research
conducted by the LDWF has revealed that water temperature and salinity
in early spring are the critical factors influenicing brown shrimp
production in Louisiana estuaries (White and Boudreaux 1977). With
the proposed diversion, water temperature and salinity would be
reduced slightly during that period, whereas higher salinity and water
temperature would favor increased survival and growth of juvenile
brown shrimp. To minimize this impact, freshwater flows could be
discharged at low rates initially and then be gradually increased to
allow aquatic organism- such as brown shrimp to acclimate to the lower
water salinity and temperature.

It is anticipated that reduced salinity in the northwestern lobe of
Lake Borgne will render the area too fresh for sustained commercial
oyster production. As with brown shrimp in Lake Pontchartrain, this
area represents the inland extent of oyster production and is now only
marginally suited for sustained commercial production. With the
proposed diversion, the zone of optimal oyster production in the study
area will be expanded and stabilized; the resulting overall increase
in production will more than compensate for the loss of production in
Lake Borgne.

Fecal coliform bacteria density is ue,ed as an indicator of contamina-
tion by other human pathogenic bacteria and viruses. Fecal coliform

concentrations usually exceed EPA criteria in both the Mississippi
River and Lake Pontchartrain. Thus, no significant change in this
aspect of water quality is anticipated with freshwater diversion.
Oyster production areas in the northwestern portion of Lake Borgne are
occasionally closed to harvesting by public health authorities because
of excessive coliform concentrations. These areas were established
following the drastic salinity increases which occured after excava-
tion of the Mississippi River-Gulf Outlet in the 1960's; this inland
shift in oyster production placed those areas in close proximity to
sources of high coliform concentrations. With the proposed diversion,
the optimal zone of oyster production will be shifted seaward, i.e.,
farther away from pollution sources. Futhermore, the proposed diver-
sion would expand the low-salinity zone between the Bonnet Carre
Spillway and the more brackish zone, thereby increasing the distance
between the spillway and estuarine-dependent organisms such as
oysters. As a result, spillway operation during flood periods should
have considerably less adverse effects on estuarine-dependent
fisheries.

Non-quantifiable Impacts

In addition to those benefits quantified above, the reduction in the
rate of wetland loss associated with the proposed freshwater introduc-
tion will have beneficial impacts that have not been quantified.

Marshes and swamps perform a variety of functions, in addition to
providing habitat for fish and wildlilfe. These wetlands act as a
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of the proposed action on water quality in the study area, is con-
tained in Appendix H accompanying the FR prepared by NODCE. However,
this section contains a discussion of some of those water quality
issues of greatest potential concern with respect to fish and wildlife
resources and associated human uses.

One major concern is the possible increase in pollutants introduced,
via diverted Mississippi River water, into the study area water
bodies, especially Lake Pontchartrain. Those types of pollutants of
greatest concern are pesticides, polychlorinated biphenyls (PCB's),
heavy metals, and substances such as phenolic compounds that cause
"off" flavors in fishes consumed by humans. A number of pesticides

were frequently detected in water samples taken in the lower
Mississippi River below St. Francisville, Louisiana, according to data
presented by Wells (1980). When pesticides were detected, their
concentrations were often above maximum levels recommended by the
Environmental Protection Agency (EPA) for protection of aquatic life.
However, the diversion of Mississippi River water into Lake
Pontchartrain and adjacent water bodies is not expected to result in
fishes and shellfishes in those waters being unsafe for human
consumption because of a buildup of pesticides, heavy metals, and
"off" flavors in these organisms. The FWS measured concentrations of
several pesticides, PCB's, and heavy metals in fishes taken from the
Mississippi River at Luling, Louisiana, during 1969-1979. Average
tissue concentrations of the pollutants measured did not exceed
recommended maximum safe concentrations established by the Food and
Drug Administration.

The development of "off" flavors in fishes taken from the Mississippi
River below Baton Rouge, Louisiana was a serious problem in the early
1970's. Phenolic compounds are the primary substances which cause
this tainting of fish flesh. However, an apparent decline in this
problem is revealed by records of commercial landings of catfish and
bullheads for the Mississippi River below the Bonnet Carre Spillway.
Records compiled by the National Marine Fisheries Service reveal the
average landings for the period 1974 through 1978 was eight times the
average landings for the period 1964 through 1972. It is quite
possible that these increased landings are a result of reduced
concentrations of phenolic compounds in the lower Mississippi River,
caused by more stringent control of industrial discharges of these and
other pollutants. Many of the pollutants detected in samples from the
Mississippi River have also been detected in samples from Lake
Pontchartrain. Sikora and Sikora (1982) discussed the polluted
conditions in Lake Pontchartrain in an ecological characterization of
the lake bottom and indicated that areas in the lake receiving urban,
industrial, and/or agricultural runoff are the primary polluted areas.
As with the Mississippi River, many of the pollutant concentrations
exceeded the EPA criteria.

Although the basic freshwater diversion scheme has been determined,
the timing and duration of freshwater discharges must be designed to
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observations, we beijeve that similar fisheries will develop at the
proposed structure, providing additional but presently unquantified
economic returns.

Wildlife Impacts

A summary of the anticipated FWP and FWOP changes in wildlife
populations in the wooded swamp and marshes to be affected by the
proposed diversion is contained in Table 12. As shown in that table,
the proposed diversion will lead to an annualized (average annual)
increase of 72 white-tailed deer; 3,025 swamp rabbits; 36 breeding
pairs of mottled ducks; and 39 breeding pairs of wood ducks, compared
to FWOP conditions.

The expected FWP and FWOP changes in sport hunting use in the study
area are summarized in Table 13. As shown in that table, the proposed
diver-ion will result in an annualized increase of 576 man-days of big
game hunting; 3,406 man-days of small game hunting; 1,317 man-days of
waterfowl hunting; and 405 man-days of other migratory bird hunting,
compared to FWOP conditions.

The expected changes in the net value of commercially important fur
animals and alligators harvested in the affected portion of the study
area are summarized in Table 14. That table shows a projected annual-
ized increase ot $17,000 in fur animal harvest and $4,000 alligator
harvest under FWP conditions, compared to FWOP conditions.

The results of the HEP analysis (Appendix A) are summarized in Tables

15 and 16. Table 15 displays the impacts of construction and mainte-
nance activities on selected wildlife species at the diversion site.
Average Annual Habitat Units (AAHU's) are the basic units of measure
in describing changes in habitat quality and quantity associated with
a proposed action. As shown in Table 15, the changes in AAHU's to be
caused by construction and maintenance activities are relatively
minor. Reductions in AAHU's will be experienced by herons, egrets,
and ibises; swamp rabbit; raccoon; wood duck; barred owl; and
white-tailed deer.

Table 16 summarizes the changes in AAHU's for nutria, muskrat, puddle
ducks, and alligator in the wetlands to be influenced by freshwater
diversion. The relatively large gain in AAHU's expected for each of
these evaluation species is an excellent indicator of the beneficial
aspects of the proposed diversion on wildlife.

Both the FWS and National Marine Fisheries Service have indicated, by
letters dated June 18, 1981, to the NODCE Planning Division Chief that
no endangered or threatened species would likely be affected by the
proposed freshwater diversion. In addition, the FWS noted that
project-reduced salinities in Lake Maurepas and the surrounding
wetlands may benefit bald eagles nesting in the area.

Water Quality

A detailed discussion of existing water quality in the Mississippi
River and the adjacent receiving waters, as well as potential impacts

-30-



bI

potential benefits associated with the proposed diversion are
identified in the attached letter from tie National Marine Fisheries
Service.

Studies conducted by the NODCE Recreation Planning Section aggregated
freshwater and saltwater sportfishing into a single sportfishing
category. Personnel of that section have determined that, becau-e the
inadequate access to sprotfishing areas is not projected to be
alleviated over the period of analysis (1990 to 2040), sportfishing
effort will remain at the present level throughout that period. In
other words, sprotfishing use in the study area will be stable at
1,823,000 man-days per year throughout the FWOP condition. However,

the tentatively selected plan includes construction of additional
access facilities. This increased access, combined with increased
fish production associated with improved habitat conditions will
result in an annualized increase of 98,000 man-days of sportfishing.
As a result, the average annual value of sportfishing is projected to
increase by $411,000 under FWP conditions.

Because freshwater commercial fisheries account for less than one

percent of the total commercial fishery harvest in the study area,
quantitative estimates of project impacts on commercial fisheries were
not developed. However, it should be noted that the increase in
fresh-intermediate marsh and associated water acreage under FWP
conditions in Lake Maurepas and the western portion of Lake
Pontchartrain should serve to increase freshwater commercial fish
harvest, particularly for species such as blue catfish and channel
catfish (van Beek et al. 1982).

Because of reductions in habitat loss and the creation of more
favorable salinity conditions, the project is expected to
substantially benefit estuarine-dependent commercial fishery
resources. Details regarding the analysis of project impacts on
estuarine-dependent commercial fisheries is contained in Appendix B.
Under FWP conditions, the average annual harvest of shrimp, menhaden,
and other finfishes and crustaceans dependent on the study area will
exceed the average annual FWOP harvest of these species by 716,000
pounds, having a net value (gross value minus cost of harvest) of
$59,000.

Oyster harvest in the study area is expected to remain at 8.0 million
pounds annually under FWOP conditions. With the proposed freshwater
diversion, potential harvest is expected to increase to 15.5 million
pounds annually. NODCE economists estimated annual oyster fishery
benefits to range from $4.3 to $8.1 million, depending on market
conditions, and to average $6.5 million.

A substantial fishery for gizzard shad (important as crab and crawfish
bait) and possibly other species such as blue catfish is expected to
develop at the proposed discharge site. Commercial fishermen present-
ly take large quantities of gizzard shad from the tailwaters of the
Bayou Lamoque Diversion Structure located along the Mississippi River
near mile 33.1 AHP. Blue catfish are also reportedly taken in large
numbers immediately downstream from this structure. Based on these
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Table 11. Estimated net annualized sport and comrcial
fishing benefits in the study area

Activity

Sport fishing a

man-days 98,000
value ($) 411,000

Commercial fishing harvest
excluding oyster harvest

pounds 716,000
net value ($) 59,000

Commercial oyster harvestb

pounds 7,500,000
net value ($) 6,500,000

aFrom Table B-2, Appendix B

bFrom Table B-li, Appendix B
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'he iabitat E~a!uarion Procedures (HEP) w,-re developed by the Fish and
Wi1 dl i f, '-_-T vice (FWS) to provide a method for describing baseline
hahitat I-,.1dt i., Is cind predicting future habitat conditions in terms
of hab'itat quality and quao tity. This system is based on the
assumption that all habitat has inherent value to wildlife and that
impacts to wildlif' habita>, the terms of modifications in quality and
quantitv, can be iw.easuied and compa,-d.

in impLemeanting the HEP (1980 version), a representative list of
spec ips or species gr_ Bp . is selected for the project area, and these
species are uised (A ev.) 'ation elements in determining habitat
qua litv. The I .<at sit , ability of each of the evaluation elements
is rated betwe.n C and I , with 0 being the poorest and I being the
optimal score. Tu , ucores for all sample plots within a particular
habitat type are averaged for each evaluation element, and the
resulting number is called the Habitat Suitability Index (RSI) for
that evaluation element in that habitat type. A weightned average HSI
must be derived for those species which are evaluated in more than one
cover type. The liS I for each evaluation element (species) is then
multiplied by the total area (acres) of available habitat to determine
the total number of Habitat Units(HU's). RU's are the product of
quality (lSI) and quantity (area) of the habitat for a particilar
species, and provide a standardized basis for comparing habitat
changes over time and space.

The HEP analysis for this project was performed during May and June
1983. The FWS maintained a lead role in the analysis, with assistance
from biologists of the Louisiana Department of Wildlife and Fisheries
(LDWF) and the New Orleans District, Corps of Engineers (NODCE). The
REP analysis was divided into two main segments, i.e., the area to be
impacted by construction and maintenance of the proposed diversion
structures and associated inflow and outflow c,annels, and the
fresh-intermediate, brackish and saline marshes to be affected by the
proposed supplemental introduction of fresh water. Details regarding
the methodology employed in the analysis of these two segments are
contained below.

Construction and Maintenance Impacts

Field sampling was conducted at sites within specific habitat types to
be impacted by structure installation, dredging, and spoil disposal.
Table A-1 provides listing of habitat (cover) types visited at the
tentatively selected diversion site, the number of sample sites
visited within each habitat type sampled, and the evaluation eI-ments
rated within each habitat type. The small number of sample sites
visited is a reflection of difficulty of access. Three habitat types,
comprising 97 percent of the impact area, are located within the
Bonnet Carre Spillway; the spillway was in operation during the field
sampling period. The habitats sampled included woodedswamp, disturbed
areas, borrow pit/lake front, and residential/levee. The wooded swamp
habitat is located in the spillway and consists of an immature second
growth forested wetland with an overstory composed of the following
species: baldcypress, tupelogum, Drummond red maple, ash, black
willow, cottonwood, sycamore, hackberry, and bitter pecan. The
disturbed area habitat is also located in the spillway and consists of
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an irregulat ly flooded grass/ shrub zone with numerous sand mining
pits , unimproved roads , ar . trails. Sand mining, cattle grazing,
mowing, spillway operation, and off-road recreational vehicle use
collectively prevent this zone from succeeding to a forested habitat
type. The borrow pit/lake front habitat consists of a borrow canal in
the spillway and a portion of Lake Pontchartrqin adjacent to the
spillway. The borrow canal is a deep, 200 to 300 foot-wide, 3
n le-long canal bordered by wooded swamp and is connected to Lake
Pontchartrain. The lake front portion of this habitat type consists
of the shallow open water area along a 0.5-mile-wide section of the
forested lake shore. The residential/levee habitat consists of a
residential area and d 0. 75-mile length of Mississippi River and
spillway levee, located immediately upstream from the spillway. The
residential area consists of closely spaced houses, a baseball field
and recreational area, streets and roads, a pasture, and a relatively
small wooded area. The levees are maintained in a grassy state and
are bordered by the residential area described above and wooded
batture lands.

As shown in Table A-i, a total of six evaluation elements was rated
for the diversion site. These included herons, egrets and ibises;
swamp rabbit; raccoon; wood duck; barred owl; and white-tailed deer.
The specieswereselected on the basis of their recreational,
commercial ,or public interest value and because they were considered
representative of the faunal communities associated with the project
area cover types. Table A-2 displays the mean HSI's of the various
cover types, by evaluation elements, for the diversion site.

Estimates of the acreage of various cover types present in the area of

construction impacts in 1978 and projected to occur at specific
intervals (target years) under both future without-project (FWOP) and
future with-project (FWP) conditions over the period of analysis (1990
- 2040) are shown in Table A-3. Estimates of FWOP rates of change in
specific cover types were based on a projected continuation of land
use trends in the spillway. It was assumed that the affected
developed areas adjacent to the spillway would remain developed under
FWOP conditions.

Table A-4 shows the net annualized change in HU's for the various
evaluation elements. Since the affected areawould be converted to
habitats of lower value, declines in AAHU's are predicted for all
evaluation elements. Declines in AAHU's to be experienced by element
are as follows: herons, egrets, and ibises (-5); swamp rabbit (-161);
raccoon (-55); wood duck (-5); barred owl (-14); and white-tailed deer
(-165).

A-2



Table A-i. Evaluation elements, cover typesa and number of sample

plots evaluated at the diversion site

Evaluation elements WS D BP/LF R/L

Herons, Egrets,

and Ibises 1 1 1 0

Swamp Rabbit 1 1 1

Raccoon 1 1 1 i

Wood Duck 1 1 1 0

Barred Owl 1 1 1 1

White-Tailed Deer 1 1 1 0

a Cover type abbreviations: WS, wooded swamp; D, disturbed; BP/LF,

borrow pit/lake front; R/L, residential /levee.

Table A-2. Mean Habitat Suitability Index (HSI), by evaluation

element, for cover types a at the diversion site

Evaluation elements WS D BP/LF R/L

Herons, Egrets,

and Ibises 0.30 0.40 0.12 -

Swamp Rabbit 0.80 0.80 0.12 0.15

Raccoon 0.50 0.60 0.14 0.20

Wood Duck 0.30 0.40 0.12 -

Barred Owl 0.20 0.30 0.02 0.10

White-Tailed Deer 0.40 0.10 0.09 -

a See Table A-I for cover type abbreviations
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Table A-3. Comparison of future without-project (FWOP) and future
with-project (FWP) habitat acreage by cover types for
the diversion site

Target year WS D BP/LF R/L

1990 FWOP 618 1078 63 52

FWP 618 1078 63 52

2000 FWOP 618 1078 63 52

FWP 0 1435 371 5

2010 FWOP 618 1078 63 52

FWP 0 1435 371 5

2020 FWOP 618 1078 63 52

FWP 0 1435 371 5

2030 FWOP 618 1078 63 52

FWP 0 1435 371 5

2040 F WOP 618 1078 63 52

FWP 0 1435 371 5

aSee Table A-i for cover type abbreviations

Table A-4. Comparison of Average Annual Habitat Units (AAHU) under

future without-project (FWOP) and future with-project (FWP)
conditions at diversion site

Evaluation Elements AAHU- AAHU- Change in

FWP FWOP AAHU

Herons, Egrets, and Ibises 619.08 624.16 - 5.08

Swamp Rabbit 1211.16 1372.16 -161.00

Raccoon 920.05 975.02 - 54.97

Wood Duck 619.08 624.16 - 5.08

Barred Owl 439.92 453.46 - 13.54

White-Tailed Deer 195.27 360.67 -165.40
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Impact of Freshwater Diversion on Receiving Area

As previously noted, the ilP were used to help qoant fy anticipated
impacts of supplemental freshwater introduction on the marsht.s and
wooded swamp of the study area. The most significant impac t is
expected to be a reduction in the rate of land loss and saltwater
intrusion that would have occurred without freshwater introduction.
As discussed in the main report, this reduction in wetland
deterioration is based on increased sediment and nutrient input, and
reduced salinities. Table A-5 provides a comparison of FWOP and FVP
marsh and swamp acres in The Louisiana portion of the study area.
Freshwater diversion w111 rLave little effect on marshes and swamp in
the Mississippi porticon of the study area. Therefore, this evaluation
is restricted to the Louisiana portion of the study area. A smaller
acreage of brackish marsh was projected under FWP conditions because a
portion of this marsh type occurs adjacent to the freshwater discharge

site and would be converted to fresh-intermediate marsh. No relative
change was projected for saline marsh under FWP conditions because
salinities would notbe reduced for a sufficient duration because of
the distance of saline marshes from the discharge site (b0-80 miles),
and because of the close proximity of this marsh typt, to the high
salinity waters of Chandeleur Sound.

In order to quantify the impact of these acreage changes on wildlife,
HSI's were assigned to wooded swamp and fresh/intermediate, brackish,
and saline marsh for a list of evaluation elements common to all
habitat types, i.e., American alligator, migratory puddle ducks,
muskrat, and nutria. These species were selected because they are
indicators of healthy, diverse wildlife habitat in Louisiana's coastal
wetlands. In addition, extensive research has been done on the
relative abundance of each of Lhcse species in each of the habitat
types being evaluated. Because of the extremely large size of the
study area (nearly 408,000 acres of marsh and swamp), it was decided
to use published information, in lieu of extensive field sampling, to
assign HSI's.

The habitat type supporting the greatest abundance of an evaluation
element (species) was assigned the highest HSI. The remaining habitat
types were assigned HSI's proportional to the abundance of an
evaluation element in those habitat types compared to the abundance in
the habitat type supporting the greatest abundance of that evaluation
element.

The relative abundance data for nutria, muskrat, and migratory puddle
ducks were taken from Palmisano (1973)and Chabreck (1978). For the

American alligator, calculation ot relative abundance was based on
LDWF tag allotments for habitat types in the study area. The manner in
which these relative abundance values were used to calculate HSI's is
discussed below for each evaluation element.

Nutria - It was assumed that the average catch of nutria by trappers
per 1,000 acres of each habitat type represents an index of nutria
abundance by habitat type. To convert these relative abundance values
to HSI'S, the habitat value with the highest nutria catch rate per
1,000 acres was assigned an HSI of 1.0, and the remaining habitat
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Table A-5. Canparison of future without-project (FMOP) and future
with-project (FWP) acreages of wooded swamp (WS), fresh-
intermediate marsh (F/IM), brackish marsh (BM), saline
marsh (SM), and total marsh in the Lake Pontchartrain/
Chandeleur Sound area

Habitat Type

Target Year G F/I M S4 Total Marsh

1978(baseline) 155,507 58,346 137,662 56,386 252,394

1990 WOP 133,071 54,282 129,626 50,223 234,131
FWP 133,071 54,282 129,626 50,223 234,131

2000 FWOP 116,868 51,111 123,288 45,604 220,003
FWP 118,488 55,513 119,740 45,604 220,857

2010 WOP 102,638 48,126 117,261 41,411 206,798
FWP 105,681 52,646 114,496 41,411 208,553

2020 FWMP 90,140 45,315 111,528 37,603 194,446
FWP 94,433 49,944 109,508 37,603 197,055

2030 FWOP 79,164 42,668 106,075 34,145 182,888
FWP 84,555 47,400 104,763 34,145 186,308

2040 FWOP 69,525 40,177 100,889 31,005 172,071
FWP 75,880 45,001 100,251 31,005 176,257

Annualized
MWP 98,022 46,890 114,682 39,875 201,447
FWP 101,527 51,029 112,689 39,875 203,593

Net Change +3,505 +4,139 - 1,993 0 + 2,146
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types assigned HSI's calculated by the following equation:

Nutria HSI of particular habitat type =

Mean nutria catch/1,000 acres of particular habitat type
Mean nutria catch/l,000 acres of most productive habitat type

Table A-6 provides a display of mean nutria catch per 1,000 acres of
each habitat type based on information compiled by Chabreck (1978),
the calculated HSI by habitat type, and the adjusted HSI by habitat
types. All habitat types were assumed to be approximately 20% below
maximum nutria productivity; therefore, HSI's for each habitat type
were multiplied by 0.8 to obtain an adjusted HSI.

Muskrat As was done for nutria, it was assumed that the average
catch of muskrat per 1,000 acres of each habitat type represents an
index of muskrat abundance by habitat type. The relative abundance
values were converted to HSI's in the same manner as for the nutria
relative abundance values in the preceding discussion.

Table A-7 provides a display of mean muskrat catch per 1,000 acres of
each habitat type based on information compiled by Chabreck (1978),
the calculated HSI by habitat type, and the adjusted HSI by habitat
types. All habitat types were assumed to be approximately 20% below
maximum muskrat productivity; therefore, HSI's for each habitat type
were multiplied by 0.8 to obtain an adjusted HSI.

Table A-6. Mean nutria catch/1,000 acres of each habitat type,
calculated nutria HSI values by habitat type, and adjusted
HSI values by habitat type

Habitat Mean Nutria Calculated Adjusted Nutria HSI
Type Catch/i,000 acres Nutria HSI value value**

Fresh Marsh 512.7 1.00 0.80

Intermediate
Marsh 284.9 0.56 0.45
Brackish Marsh 86.4 0.17 0.14

Saline Marsh 8.6* 0.02 0.02

Wooded Swamp 340.8 0.66 0.53

*Chabreck (1978) did not report a value for saline marsh; it was

assumed that saline marsh is approximately 10% as productive as
brackish marsh for nutria.

**All habitat types were assumed to be 20% below maximum value as

nutria habitat; therefore, HSI values were multiplied by 0.8 to obtain
adjusted HSI's.
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Table A-7. Mean muskrat catch/l,000 acres of specific habitat types,
calculated muskrat HSI values by habitat type, and
adjusted HSI values by habitat type

Habitat Type Mean Muskrat Calculated Adjusted Muskrat

Catch/i,000 Acres Muskrat HSI HSI Value**

Value

Fresh Marsh 78.5 0.81 0.65

Intermediate
Marsh 97.5 1.00 0.80
Brackish Marsh 84.4 0.87 0.70
Saline Marsh 34.6 0.15 0.28
Wooded Swamp 42.3 0.43 0.34

*Chabreck (1978) did not report a value for saline marsh; it was

estimated that saline marsh is 41% as productive as brackish marsh for
muskrat based on a survey conducted %y Palmisano (1973).

**All habitat types were assumed to be 20% below maximum value as

muskrat habitat; therefore, HSI values were multiplied by 0.8 to
obtain adjusted HSI's.

Migratory Puddle Ducks - A preference index was calculated for
puddle ducks in marshes using data for southeastern Louisiana reported

in Palmisano (1973). The calculation of that index is shown in Table
A-8. The preference index for puddle ducks in wooded swamp was assumed
to equal that of brackish marsh, i.e., 0.61 (Hugh Bateman, LDWF,
personal communication dated July 21, 1983).

rable A-8. Calculation of preference index for migratory puddle ducks
in marsh types of southeastern Louisiana

a (b) (c) (d)
Mar-d fvp;e Z ,f total % of habitat Preference

Ptiddle ducks sampled Index*
re( orded

.. .04 32.02 2.03

' .4 7.59 1.06
21. 35.49 0.61

-1 * . f 24.90 0.21

Si iK i,imn b( by column (c).
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The preference index for each habitat type was converted to an HSI.

To accomplish this, fresh marsh (highest preference index at 2.03) was
given an HSI of l.Oand the HSI for other habitat types was calculated
based on the following formula:

Migratory puddle duck HSI of specific habitat type

preference type index of specific habitat type

2.03 (preference index for fresh marsh)

It was assumed that all habitat types are presently at 80% of full

potential as migratory puddle duck habitat. Accordingly, migratory

puddle duck HSI's were reduced by 20 percent.Table A-9 lists the

calculated and adjusted migratory puddle duck HSI's for the habitat
types.

Table A-9. Calculated and adjusted migratory puddle duck HSI's for
various habitat types in southeastern Louisiana

Habitat Type Calculated Adjusted

Puddle duck HSI Puddle Duck HSI*

Fresh Marsh 1.00 0.80

Intermediate Marsh 0.52 0.42

Brackish Marsh 0.30 0.24

Saline Marsh 0.10 0.08

Wooded Swamp 0.30 0.24

*Represents 80% of calculated HSI

Alligators - It was assumed that the LDWF average tag allotments for

alligator harvest by habitat type for years 1981 and 1982 are a good
index of alligator habitat quality. The average tag allotments for

Ascension, Livingstron, Orleans, St. Bernard, St. Tammany, and

Tangipahoa Parishes were utilized, and are shown in Table A-10.

Table A-10. Average 1981/1982 alligator tag allotments by habitat

types for Ascension, Livingston, Orleans, St. Bernard, St. Tammany,
and Tangipahoa Parishes

Habitat Type Tag Allotment/Acres Tag Allotment/I,000 Acres

Fresh Marsh 1/154 6.49

Intermediate Marsh 1/213 4.69

Brackish Marsh 1/444 2.25

Saline Marsh 0 0.00

Wooded Swamp 1/410 2.44
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To calculate alligator HSI's for each habitat type, it was assumed
that fresh marsh (highest tag allotment/l ,000 acres) has an HSI of
1.00. Furthermore, it was assumed that the remaining habitat types

have alligator USI's based on the following formula:

HSI ot specific habitat type

Lae, alIotment/i,t00 acres of specific habitat type
6.49 (Tag allotment for fresh marsh type)

It was also assumed that all habitat types are presently at 80% of

their full potential as alligator habitat. This required downward
adjustment of HS['s by 20 percent. Table A-1l displays calculated

alligator HSI values for the various habitat types.

Table A-1. Calculated alligator HSI's by habitat types

Habitat Type Alligator HSI Adjusted Alligator HSI*

Fresh Marsh 1.00 0.80

Intermediate Marsh 0.72 0.58
Brackish Marsih 0.35 0.28

Saline Marsh 0.00 0.00
Wooded Swamnp 0.38 0.30

*Calculated by multiplying tSI X 0.8; this was based on assumption

that the habitat types are at 80% of full potential HSI for

alligators.

The calculated HSI's were assumed to remain unchanged for both FWOP

and FWP conditions. Multiplying the HSI of a given habitat type for
each evaluation element by the target year acreage was accomplished to
derive an estimate of the number of HU's for each evaluation element,
by target year. These values were then annualized to obtain an
estimate of the Average Annual HU's (AAHU's) under FWOP and FWP
conditions, and the net gain or loss in AAHU's attributable to the
proposed freshwater introduction.

A problem existed in that the fresh and intermediate marsh types were
combined into a fresh-intermediate category in the acreage projections
developed by FWS and NODCE personnel, while the HSI calculations were
based on relative abundance data reported separately for the fresh and
intermediate marsh types. This was solved by calculating the
following weighted average HSI's for fresh-intermediate marsh: nutria,
0.65; muskrat, 0.72; puddle ducks, 0.64; and alligator, 0.70.

Table A-12 shows the net change in AAHU's in the area influenced by
freshwater diversion. Nutria will experience the greatest habitat
gains, with an increase of nearly 4,270 AAHU's. Puddle ducks,

alligators, and muskrat will also be greatly benefitted, with
increases of 3,970, 3,390, and 2,777 AAHU's, respectively.
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Table A-12. Comparison of Average Annual Habitat Units (AAHU) under

future without-project (FWOP) and future with-project
(FWP) conditions in marshes and wooded swamp influenced

by the proposed freshwater diversion.

Evaluation Elements AAHU- AAHU- Change in

FWP FWOP AAHU

Nutria 103,552 99,283 +4,269

Muskrat 161,307 158,530 +2,777

Puddle Ducks 87,739 83,770 +3,969

Alligator 97,731 94,341 +3,390
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Fable B-8. Fur catch and value by habitat type for coastal Louisiana

Habitat Type
P, Fresh-Intermediato Brackish Saline Wooded Swamp

Marsh Marsh Marsh

Musk rat

,',It h ..08 8 0b 0.0844 0.0169 c  0.0273d

I. p'. I t $5 .43 $5.43 $5.43 $5.43
V:1 IOI ',Cr, SO.4778 $0.4583 S0.0918 $0. 1482

, , 1 .3988 D  0.0864 insignificant 0.1995 d

'ii p 't S7.3q 57.39 - $7.39
i ICr, S2.9471 $0.6385 insignificant 51.4743

bd
,t h 0. o)00 1b.OO insignificant 0.0216

" $13.67 $13.67 - $13.67
I. , i ac ,$ ).02()5 $ 0.0150 insignificant S 0.2953

Av r t ,

'a tch ,Ic r- 0.000 b) 0.0002 ins igni f icant 0.0005
Val' , , p,.It $44. 55 $44.55 - $44.55
Va II, a r $ 0.0223 $ 0.0089 insignificant $ 0.0223

A v,' ,i ).." '

,it h I, r 0. 0 0 9 3 t 0 00 78 g insignificant 0.0984
V I .I , *lt $11 .46 $1 1.46 - $11.46
V I I., a , cr, - 0. 1066 $ 0.0894 ins igni ficant $ 1.1277

I'ota 1

Awv ra,,
cat h ;I r, 0.4979 0. 1799 0.0169 0.3473
;riss value 'cr., S 3.5i43 $ 1.2101 $0.0918 $3.0678
Net valqe 'acr, S 2.6>807 $ 0.9076 $0.0689 $2. 3009

Con t in1, d
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whitLe) is e xp1eoc tod to dln,- tfrom 139, 259 man-dayvs in 1990 to a bou(t
79 ,040 man-davs by, 20 40 unitdePr NO 0P cond It i ons. With thle proposed
f res;h wa-te-r d iv,-r sion , smia I I game hutn t ing will dercrea se to 85 ,16 3 man-
davs by the v, ar 20,40. Wa1t0r fowl huint ing will decline , under FWOP con-

i t io)n s, f ro m 7 8 2 6 6ina n--d av s i n 1990 t o 5)9 , 358 ma n-dayvs in, 2040.
lb is act ivity, willI decra-se- to 61,570 man-days during the same period
Lundo1 r FW P c o)n1d i t io1)n S. tiunzt ing for other mi gratorv birds (primariL'ly
r ai ,I n nd si pe, ) w i I i de c I neit t rom 34 , 575 ma n-da ys inr 19 90 to a p pro xi -
ii I v 2 6, 5 20 a id .'7,30 7 man -da Ys by 2040 unde r FWOP and PF4P condi -

t i n r~ P" t i VI' I V

(-)mmn t, r c i a I -WilIdli f e - n c r ea sed fur an imalI and all i ga tor harye st--s
w i I i, s u It in d -r FWI') c on d itions when compa re d to FWOP cond It ions .

', h ,-B8 display-s averag' finr catch per acre by habitat type in coast-
,i i1 i a na , wh ile Fab Io B-9 shows the valIue of po-tenTt ialI all tigator

Iha r v, st by h abhi ta tt ype in the Louis iana port ion of the stutdy area .
[abh I"B 81 0 d i s p la v.s the est imated value of commercial fuir animal and
;ilI I i ga t 0r harvest s i ! the Louisiana portion of the sttidy area. As
shoWnI i n TaIble 8-10 , the net value (price paid to the trapper minuIs

)us t I f ha rves t of commrcial fur and alligator harvests will decline
f ro m $715 000 in 19 90 to $4 57 ,00 0 by 2040 unde r F40P c ond it io n s. With
the p ro pi sed tfre shwa.-i r d i ver sio n, t he niet valIue o f c omme r Ci al futr an -

113 ia Ind ai I I i ga t o r I i r ves ,ts w i I11 decrease to $49 1 000f by the year
2 ()-4 0; futir ii analI harves t will compr ise $388 ,000 of that totalI and the
r ma inId "r 1$0 3 , 0(H) repreets; al Iligator harvest value. The annuial-
i e. d inTc reaso i n f ur aiina tI-Ind All i ga- t r ha rves ts at t r i bu t a ble to tile

proposed fres~hwa ter inrtroidic t i In is $ 21 ,000.

a ) 1 B 8- I I suLmma r i Se - tilhe ave rage annual value of pro ject benefits to
s po rt f i sii Ing andl hunt ing , ciimmerc iai fisheries , and commercital wild-
I i f,, ha rve st . As sh own i n Table B-il[, freshwater intro~duct ion will re ,-
si iIt in an increaso, in the ave~rage annuial value by more than $6.7 milI-
l i n.( Nearly 92.2 percent of this total is attributable to anticipat-
el i increases in- o y s t r ha rvest , with the rema inder at tr ibutable to
s p ort f is3h ing aniid hu n t ing (6.6 percent), fur animals and alligator
bar vests ((0.3 percent)I and commercial finfish , shrimp ad crab harvest

.9 percent)
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Table B-7. Projected sport hunting use (ran-days) under future without-
project (FWOP) and future with-project (FWP) conditions in the
Louisiana portion of the study area

Target Big game Small game Waterfowl Other migratory
Year birds

1990 FWDP 18,873 139,259 78,266 34,575
FWP 18,873 139,259 78,266 34,575

2000 FWJP 16,675 124,105 74,031 32,787
FWP 17,013 125,742 74,846 32,947

2010 EWOP 14,739 110,702 70,038 31,093
FWP 15,265 113,673 71,234 31,422

2020 FWDP 13,032 98,841 66,271 29,486
FWP 1,724 102,994 67,826 29,977

2030 WJP 11,527 88,333 62,692 27,954
FWP 12,367 93,539 64,608 28,606

2040 FUWP 10,203 79,040 59,358 26,520
FWP 11,169 85,163 61,570 27,307

Annuali zed
FWOP 14,102 106,226 68,369 30,374
FWP 14,678 109,632 69,686 30,779

Net Change + 576 +3,406 +1,317 + 405
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Table 8-6. Populations of selected wildlife species expected to occur in
wooded swamp, fresh/intermediate marsh and brackish marsh in
the Louisiana portion of the study area under future without-
project (FWqOP) and future with-project (FWP) conditiona

Target Year Species
Deer Rabbit Mottled Duck Wood Duck

1990 FWOP 2425 145,526 1319 1464
FWP 2425 145,526 1319 1464

2000 FWqOP 2140 133,205 1247 1286
FWP 2181 134,897 1283 1303

2010 F4P 1889 122,286 1181 1129
FWP 1955 124,962 1221 1162

2020 FWOP 1668 112,339 1117 992
FWF 1775 115,992 1162 1039

2030 EWJP 1474 103,346 1056 871
FWP 1579 107,883 1107 930

2040 FWOP 1303 95,208 998 765
FWP 1425 100,541 1053 835

Annualized
FWOP 1807 118,329 1155 1078
FWP 1879 121,354 1191 1117

Nat Change + 72 + 3,025 + 36 +39

a. Assumptions regarding calculation of populations are listed on Pages
li-7,8, & 10.
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".Squirrel HknL :.,I - Man-lav u:;, igurPs for squirrel hunting were de-
termined onlv tor "'LO, a'io W habitats. A population density of two
squirrels per acre wai us'd, this value coming froo the LDWF parish

surveys. A sustained annual harvest rate of 60Z was assumed. A
hunter success rate of 0.570 was used; this was derived from the LDWF
1977-78 small game survey f, r the Di i ict 8 area.

Quail Hiuntin - Mai -day ise figures for quail were determined only
,or BLH habitat. LDWF parish surveys .or the project area indicated a
population ,ensity of in, quail ;-r 100 acres of BLH habitat. A sus-
tained annual harvest rate of 6U, of the quail population was u-led in
analysis. The IDWF 1147178 small game survey revealed a hunter suc-
cess rate of 0.620 for qua i hunting in the project area vicinity.

Waterfowl Hunting - Man-day values for migratory waterfowl hunting

in fresh and intermediate marsh habitat were based on records for pub-
lic waterfowl hunting on Lacassine and Sabine National Wildlit,
Refuges (1978-79 hunting season). Man-day values of 0.454 p,r acre
for fresh marsh and 0.521 man-day per acre tor intermediate mai-h wor,
utilized. These two values were then averaged, as the acrea: ,.
fresh and intermediate marsh were combined in the projecti n ,ot iAl
tat conditions. Man-day values for brackish and saline marsh wrer
en from the U.S. Fish and Wildlife Service (1980). For BIH habitat .
a population density of one bird per 10 acres, a sustain,,d ,tnni har
vest rate of 40% and a hunper success rate of 0.400 were ,tt-. P'he
figures were taken from the U.S. Fish and Wildlife Service l , a,
Kennedy (1977).

Rai Is and Snipe - Man-day values for these species were tak,,n tr m
U.S. Army Corps of Engineers (1974). The values for fresh and int-'rm,
diate marsh types were averaged since the acreage, figur,, I - t..
two habitat types were combined.

The bulk of the acreage changes in the Louisiana portion ot tll, . .!f
area association with the proposed freshwater diversion will ,I
three habitat types, i.e., wooded swamp, fresh/intermediate matr., a1d
brackish marsh. Based on the acreage projections shown in fabl RY<
and the data on wildlife population density displayed in Table K-4,
timates of populations of white-tailed deer, swamp rabbits, mot IId
ducks and woo, ducks expected to occur in the areas identittied ab,v,'
at key target years were developed for FWOP and FWP conditions (labi,'
B-6). As shown in Table B-6, the proposed diversion of fresh water in

to the Louisiana portion of the study area will lead to an anniialized
(average annual) increase of 72 white-tailed deer; 3,025 swamp raib-
bits; and nearly 36 breeding pairs of mottled ducks and 39 breedi:

pairs of wood ducks.

Estimates of sport hunting use (man-days) calculatpd by the NOI)CK
Recreation Planning Section are shown in Table B-7. As shown in Table
B-7, big game (deer) hunting in the Louisiana portion of the study
area will decline from 18,873 man-days in 1990 to 10,203 man-days by
the year 2040 under FWOP conditions. Under FWP conditions, big game
hunting effort is projected to decline to about 11,169 man-days by the
year 2040. Small game hunting (primarily rabbits, squirrel, and bob-
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Table B-3. Potential sport hunting effort (man-days) per acre for selected
wildlife species in Louisiana Coastal Area

Potential Sport Hunting Effort (Man-days) Per Acre

Fresh/Int. Brackish Saline Bottomland Wooded
Species Marsh Marsh Marsh Hardwoods Swamp

White-tailed

deer 0.029 Neg. Neg. 0.130 0.130

Squirrel N/A N/A N/A 0.684 0.684

Swamp rabbit 0.164 0.131 0.033 0.164 0.164

Quail
(Bobwhite) N/A N/A N/A 0.004 Neg.

Waterfowl 0.488 0.383 0.018 0.016 0.053

Rails and
snipe 0.188 0.188 0.250 Neg. Neg.

a. Assumptions regarding calculation of sport hunting potential are
provided on pages B-7,8, & 10.
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Table B-4. Estimated population densitiesa, by habitat type, of selected
wildlife species in Louisiana Coastal Area

Population Per Acre

Fresh/Int. Brackish Saline Bottomland Wooded
Marsh Marsh Marsh Hardwoods Swamp

White-tailed

deer 0.003 Neg. Neg. 0.017 0.017

Squirrel N/A N/A N/A 2.000 2.000

Swamp rabbit 0.500 0.400 0.100 0.500 0.500

Quail
(Bobwhite) N/A N/A N/A 0.010 Neg.

Mottied
duck 0.012 0.005 0.0004 N/A N/A

Wood duckc N/A N/A N/A 0.011 0.007

a. Population data obtained fron Louisiana Departmient of Wildlife and
Fisheries.

b. mottled duck population estimates are for number of breeding pairs
per acre, based on LDWF data, information reported in Bellrose
(1976), and marsh acreage data in Chabreck (1972).

c. Wood duck population estimates are for number of breeding pairs per
acre, based on information compiled by FWS and LZW for the
Atchafalaya Basin, Louisiana, study.
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production of organic detritus, utilized as food by oysters, is
expected to be substantially higher under FWP conditions.

The average adjusted oyster harvest in the study area is 8.0 million
pounds annually, valued at $12.1 million, with a net value of nearly
$3.6 million (gross exvessel value minus cost of harvest). This
harvest level is assumed to continue over the period of analysis
(1990-2040) under FWOP conditions. Under FWP conditions, potential
annual harvest is expected to increase to 15.5 million pounds. NODCE
Economics Branch predicted annual oyster fishery benefits (FWP net
value minus FWOP net value) to range from $4.3 to $8.1 million, and to
average about $6.5 million. This estimate is based on several
scenarios which considered various levels of demand and profit.

EFFECTS ON WILDLIFE

Sport Hunting

An analysis ot project impacts on sport hunting use was conducted by
the NODCE Recreation Planning Section. Data were provided to NODCE by
FWS on such itemg as popu lation densities of selected wildlife species

by habitat typ,. Lah,.V B-4) and potential hunting effort (man-days),
by spec ils , for "he vat io s habitat types in the study area (Table
B-5 ). NOI)CF r-, r',,t i n ;p o-ialists used these data and information on
acreages oft sp,, if i," habitat types within and adjacent to the study
area t conduct an analysi s ot sport hunting supply, demand, and needs
for the 1' d)P and F'P oud it ions.

Assumptions Made in Calculation of Wildlife Populations and Sport
Hunting Potential (Man-days) Per Acre

Deer Hunting - The value used for deer population density in fresh
and intermediate marsh was one deer per 300 acres. This figure was
provided by Bob Beter, Louisiana Deaprtment of Wildlife and Fisheries
(LDWF) District Supervisor for District 8, New Orleans. The deer popu-
lat ion density value used for bottomland hardwoods (BLH) and wooded
swamp (WS) was one deer per 60 acres. This figure was obtained from
surveys conducted by the LDWF for those parishes in the study area.

Deer populations are considered negligible in brackish and saline
marhes . The sustained annual harvest rate used for deer was 33%, a
commonly accepted figure among wildlife biologists. The hunter suc-
cess rat (i.e., average number of days of hunting required to kill
one deer) used in this analysis was 23.7 for BLH and WS habitats, and
26.5 for fresh and intermediate marshes. These values were derived
from the LDWF deer kill survey (1980-81 suason).

Rabbit Hunting - Population density values used for rabbits were one
animal per 2 acres in BLH, WS, and fresh and intermediate marshes; one
per 2.5 acres in brackish marsh; and one per 10 acres in saline marsh.
These values were taken from LDWF surveys of parishes in the study
area. The sustained annual harvest rate used for rabbits was 60%, a
commonly accepted value. A hunter success rate of 0.547 was used for
all habitat types, reported in the LDWF state-wide 1977-78 small game
survey, based on statistics for District 8.
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pounds per acre. Therefore the annualized gain (i.e., reduction in
loss ) of 3, 500 acres of swamp with the proposed freshwater diversion
will result in an average increase of 231,000 pounds of estuarine-
dependent commercial fisheries harvest per year having a net value of
S18,940. The combined annualized estuarine-dependent commercial
fisheries increases attributable to reduction in marsh and swamp los-
ses with the proposed diversion are estimated at 716,000 pounds per
year valued at nearly $59,000 annually (net value). It is emphasized
that the above increases are actually reductions in the rate of de-
cline in commetrcial harvest expected under FWOP conditions.
Commercial harvest of all of the species discussed above will decline
under both FWOP and FWP conditions; the rate will be smaller under FWP
conditions.

An analysis of the impacts of the proposed freshwater introduction on
commercial oyster harvest was performed by NODCE Economics Branch per-
sonnel, with considerable assistance in the development of the methodo-

logy being provided by FWS, Louisiana Department of Wildlife and
Fisheries (LDWF), and NODCE biologists. Details regarding , e methodo-
logy it i I ized are contained in Appendices D and F in the FR. For the
pro Ject ion of study area oyster harvest under FWOP conditions, it was
assumd that the existing oyster harvest, presently in a state of de-
cI i ne, would remain stable based on projected hydrological conditions
for this -irea. For FWP projections, it was assumed that potential oys-

ter harvest would greatly increase and remain at that level as optimal
salinity conditions for oyster production would be maintained over
large areas of historically productive oyster bottoms in the western
portion of Mississippi Sound and the Louisiana marshes east of the
Mississippi River-Gulf Outlet. This assumption was based on a review
of r, ports by LDWF and Gulf Coast Research Laboratory (GCRL) biolo-
gists (Pollard 1973, Dugas 1977, Chatry et al. 1983, Gunter 1975, and
Demoran 1966) and consultation with LDWF, GCRL, and Mississippi Bureau
of Marine Resources biologists.

The proposed freshwater diversion would result in a spring freshening
over large areas of historically productive oyster bottoms which would
control many of the oyster predators as well as many of the fouling
organisms which inhibit oyster spat sets. This plan was recommended
by the ad hoc interagency group established for this study. In-
creased salinities are primarily responsible for the long-term decline
in oyster production as many of the oyster predators and fouling organ-
isms require higher salinities for survival. Control of the southern
oyster drill is the primary reason that the State of Louisiana has con-
structod and subsequently enlarged a freshwater diversion structure at
Bayou Lamoque if] southern Plaquemines Parish, and was a major justifi-
cation for four unconstructed Federally-authorized diversion
structures on the Mississippi River below New Orleans. The proposed
freshwater div ersion will also increase nutrient levels in the
affected oyster growing .areas, with an anticipated increase in

populations of plankton consumed by oysters. The far greater nutrient
content of Mississippi River water compared to that of adjacent
estuaries unaffected by river discharge has been reported by Ho and
Barrett (1975). Increased nutrient input into affected marsh areas

will reduco marsh loss and increase plant growth. As a result, the
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Table B-3. Combined harvesta of major estuarine-dependent commercial
fishes, shrimp, and crabs attributable to the study area (data
based onb1963-1978 average annual reported cmrcial
landings

Species Harvest (millions of pounds)

Menhaden 51.85

Shrimp 27.94

Blue Crab 2.68

Croaker 1.83

Red Drum 0.14

Seatrout 0.47

Spot 0.02

Total
Harvest 84.93
Marsh Acreagec d 0.320
Harvest (lbs)/Marsh 226.38
Wooded Swamp Acreaged 0.189
Harvest (ibs)/wooded swamp acred 66.05

a. Harvest refers to total inshore and offshore harvest attributable to
the study area.

b. Source: National Marine Fisheries Service landing records compiled

and adjusted by New Orleans District, Corps of Engineers.

c. From Wicker (1980), in millions of acres.

d. Based on methodology developed by U.S. Anny Corps of Engineers
(1977).
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s ti ers t L,< k , 1o Pt ihrLra i . 'he contribution of vascular plant

detritt to t, ,tuar iae firi-t,, productivity was aiso documented by
Odum t a .. (1973). Marshes and associated shallow ponds and tidal
creeks are also important as habitat for many estuarine-dependent spec-
ies. Rece nt studies conducted within the upper Barataria Basin have
substantiated the vajue o f shallow marsh areas as nursery habitat for
.:imL~rous -=stiarine-dep-~de~nt species (Chambers 1980, Daud 1979, Rogers
i979, and imfonoaux 1979). Shallow marsh areas are also important as
:'.iirs<.r grounds f )r brown shrimp and white shrimp in coastal
Louisiana, according to btuidies conducted by biologists of the
L~~~u 1 ina Department of Widlir, and Fisheries (White and Boudreaux
1977). A three-vear inivstigotloin of a low-salinity marsh area in the
;alvestun Bay System f .,,utheastern lexas revealed that shallow marsh
waters were prime habitat tor immature shrimp (brown and white), gulf
menhaden, Atlantic croakcr, sand seatrout, and southern flounder
(Conner and Trucidale 1973).

There is growing evidence that the acreage of marsh is the most impor-

tant factor influencing the production of estuarine-dependent species
of sport and commercial importance in the Gulf area. Turner (1979)
reported that the Louisiana commercial inshore shrimp catch is
directly proportional to the area of intertidal wetlands, and that the
area of estuarine water does not seem to bo directly associated with
average shrimp yields. Lindall et al.(1 9 72) presented evidence that
s hrimp and menhaden are being harvested at or near maximum sustainable
yield. An analysis by Cavit (1979) of the dependence of menhaden
catch on wetlands in coastal Louisiana suggested that menhaden yields
are greatest in those hydrologic units having the highest ratio of
marsh to open water. Harris (1973) has stated his opinion that total
estuarine-dependent commercial fisheries production in coastal
Louisiana has peaked and will decline in pronortion to the acreage of
marsh lost. Based on these considerations, it was assumed that the
magnitude of future declines in wetland acrpages (Table B-I) will de-
termine future commercial estuarine-dependent finfish and shellfish
yields.

Table 8-3 displays the combined average adjusted harvest of major
estuarine-dependent commercial fishes, shrimp, and crabs attributable
to the study area. As shown in that table, an average annual
estuar ine-dependent commercial fisheries harvest of nearly 85 million
pounds was recorded during 1963-1978. According to the Corps of
Engineers (1977) approximately 85.3 percent (72.4 million pounds) of
that production can be assigned to the 320,000 acres of marsh in the
study area, or approximately 226 pounds per acre of marsh. The
proposed diversion, when compared to FWOP conditions, would result in
an average annual reduction in marsh loss amounting to 2,150 acres and
a 485,000-pound relative increase in commercial fisheries harvest
valued at $203, 700 annually or $39,770 after the cost of harvest is
subtracted; the cost of harvest was derived from U.S. Army Corps of

Engineers (1982). The 188,700 acres of wooded swamp in the study area
is responsible for an estimated 14.7 percent (12.5 million pounds) of

the total estuarine-dependent commercial fisheries production in that
area (U.S. Army Corps of Engineers, 1977) and yielded an average of 66
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Table B-2. Projected magnitude and value of sport fishing use under future
without-project (FWOP) and future with-project (FWP) conditions
in the study area

Target Year Use Value Total
(Man-days) per man-day Cs) Value(S)

1978 FWOP 1,822,800 4.20 7,655,760
FWP 1 ,822,800 4.20 7,655,760

1990 FWOP 1,822,800 4.20 7,655,760

FWP 1,931,100 4.20 8,110,620

2000 FWOP 1,822,800 4.20 7,655,760
FWP 1,931,100 4.20 8,110,620

2010 FWOP 1,822,800 4.20 7,655,760
FWP 1,931,100 4.20 8,110,620

2020 FWOP 1,822,800 4.20 7,655,760
FWP 1,931,1I00 4.20 8,110,620

2030 FWOP 1,822,800 4.20 7,655,760
FWP 1,931,100 4.20 8,110,620

2040 FWOP 1,822,800 4.20 7,655,760
FWP 1, 931,10O0 4.20 8,110,620

Average Annual
FWOP 1,822,800 4.20 7,655,760
FWP 1,920,620 4.20 8,066,600

Net Change + 97,820 0 + 410,840

B-3
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Table B-I. Comparison of future without-project (FWOP) and future with-
project (FWP) acreages of wooded swamp (WE), fresh-intermediate
marsh (F/IM), brackish marsh (BM), saline rrsh (SM), and total
marsh in the Lake Pontchartrain/Chandeleur Sound area

Habitat Type

Target Year vs F./IM BM SM Total Marsh

1978(baseline) 155,507 58,346 137,662 56,386 252,394

1990 FWDP 133,071 54,282 129,626 50,223 234,131
FWP 133,071 54,282 129,626 50,223 234,131

2000 FWOP 116,868 51,111 123,288 45,604 220,003
FWP 118,488 55,513 119,740 45,604 220,857

2010 FWOP 102,638 48,126 117,261 41,411 206,798
FWP 105,681 52,646 114,496 41,411 208,553

2020 FWOP 90,140 45,315 111,528 37,603 194,446
FWP 94,433 49,944 109,508 37,603 197,055

2030 MWOP 79,164 42,668 106,075 34,145 182,888
FWP 84,555 47,400 104,763 34,145 186,308

2040 MWOP 69,525 40,177 100,889 31,005 172,071
FWP 75,880 45,001 100,251 31,005 176,257

Annualized
FWOP 98,022 46,890 114,682 39,875 201,447
FWP 101,527 51,029 112,689 39,875 203,593

Net Change + 3,505 +4,139 - 1,993 0 + 2,146
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INTRODUCTION

This append;-< si' ,'zri .es the anticipated monetary effects of the tenta-
tively recomn-ended plan on sport and commercial fishing, sport
hunting, and commercial fur and alligator harvest. These estimates

are based primarily on differences in wetland acreages and salinity re-
gimes in the study area expected to occur under future without-project
(FWOP) versus futur - with-project (FWP) conditions (Table B-I).

EFFECTS ON FISHERIES

Sport

Project impacts on sport fishing were estimated by the Recreation
Planning Section of the New Orleans District Corps of Engineers
(NODCE ! wi th some ass istance from the Fish and Wildlife Service

FWS . I he NODCk analysis combined freshwater fishing and saltwater
t ISr1- int ', s -ing], category. A detailed explanation of the methodo-

I.,g.' isi,- iw tihat analysis is contained in Appendix G accompanying the
t,,is i i 1i t v report (FR) for this study. This analysis was based on
t T. p ,. r! that sport fishing opportunity (supply), in terms of total

In i i.. limited by access to the fishery. As shown in Table B-2,
, r i ton spc ial ists assumed that the total sportfishing

n -* i i constant at 1,822,800 man-days peryear over the
. '491) -2040 ) under FWOP conditions. This assumption was

i .- ss facilities (primarily the number of boat launching
, rni ned by NOI)CE recreation specialists to be

, ,t pr,,sent demand and were not projected to increase
]i ing the project life. Under FWP conditions total

-:t rt will increase as one project feature includes
S .i dtional access facilities. As shown in Table B-2,

,- inni I monetary value of sport fishing is estimated at

n, .ir ) . 7 bO und,,r FWOP conditions and approximately $8,066,600
111d.,j isVt ,I I,1Ions. Therefore, a net annualized increase of almost

S4 , 4 1 J ,'.- value of sport fishing has been attributed to the
tentativ,. I 1,,cted plan.

Comercial

Freshwater- Of the total commercial fishery landings attributable to
th,. study area, less than one percent is comprised of freshwater spec-
ies; the remainder is made up of estuarine-dependent species. There-
fore, no attempt was made to quantify project effects on freshwater
commercial fisheries. A discussion of the potential qualitative im-

pacts of the project on commercial freshwater fisheries is found in
the main report.

Estuarine-Dependent - The importance of marshes to estuarine-
dependent fisheries in coastal Louisiana cannot be over-emphasized.
These marshes produce vast amounts of organic detritus which are trans-

ported into adjacent estuarine waters. The importance of plant detri-
tus in estuarine food webs is well documented. Darnell (1961) con-

cluded that detritus of vegetable original seemed to be the single
most important food material ingested by the fish and invertebrate con-
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Table B-8. Continued

a. Average catch per acre, unless otherwise noted, from Palmisano (1973).

b. Represents mean of fresh and intermediate marsh average harvest/acre reported by

Palmisano (1973).

c. Calculated as 25 percent of brackish marsh average harvest/acre reported by
Palmisano (1973).

d. Calculated as a percentage of fresh marsh average harvest/acre reported by

Palmisano (1973), based on a comparison by Nichols and Chabreck (1973) of the
harvest per acre in wooded swamp and fresh marsh habitats.

e. Based on 1976-81 running average of prices received by the trapper, expressed in
1981 do] lars using the Consumer Price Index for hides, skins, leather and
related products. Base price data compiled by Louisiana Department of Wildlife

and Fisheries.

f. Represents one half of the combined maximum production for fresh and

intermediate marsh types reported by Palmisano (1973).

g. Represents one half the maximum value for brackish marsh reported by Palmisano
(1973).

h. Based on harvest projected by Nichols and Chabreck (1973).

i. Cost of harvest equals 25 percent of gross value; net value equals gross value
minus cost of harvest.
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II

Table B-9. Value of potential alligator harvest by habitat type in the Louisiana
portion of the study areaa

Habitat Type
Fresh-Intermediate Brackish Saline Wooded

Marsh Marsh Marsh Swamp

Mean harvest
(hides/acre) 0.0057 0.0023 negligible 0.0024

Mean bvalue/
hide $133.00 $133.00 N/A $133.00

Mean value of
meat/animalc $ 71.40 $ 71.40 N/A $ 71.40

Mean total
value/aninal $204.40 $204.00 N/A $204.40

Total value
(grossi/acre $ 1.17 $ 0.47 negligible $ 0.49

Net value
(gross value
less cost of
"avdt ) /acre $ 0.88 $ 0.35 negligible $ 0.37

a. Data on hide value, mean hide length, mean weight, and harvest provided by
Ted Joanen and David Richard, Louisiana Department of Wildlife and Fisheries,
Grand Cheniere, Louisiana.

b. Based on mean length/hide of 7 feet and mean 1981-1982 hide price of $16.50 per
linear foot.

c. Based on mean dressed weight/animal of 47.6 pounds and estimted 1982 mean price
of $1.50 per pound.

d. Based on cost of harvest equal to 25 percent of total gross value.
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Table B-10. Net valuea of commercial wildlife harvest under future without-
project (FWP) and future with-project (FWP) conditions in the Louisiana
portion of the study area

(thousands of dollars)

Target Year Fur animals Alligators Total

1990 FWOP 573 142 715
FWP 573 142 715

2000 WOP 521 131 652
FWP 533 135 668

2010 FWOP 474 121 595
FWP 491 126 617

2020 FWOP 433 112 545
FWP 453 117 570

2030 FWOP 395 104 499
FWP 419 110 529

2040 FWOP 361 96 457
FWP 388 103 491

Average Annual
net returns

EWOP 458 118 576
FWP 475 122 597

Increase 17 4 21

a. Net value represents gross value minus cost of harvest; cost of harvest is 25%
of gross price paid to trapper.
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Table B-lI. Summary of average annual increases in net monetary values for sport
fishing and hunting, commercial fisheries, and commercial fur animal

and alligator harvests in the study area

Average annual increase

(thousands of dollars)

Sport fishing and huntinga  455

Commercial fisheries

oysters 6,540
other 59
total 6,599

Commercial fur animal b

and alligator harvest 21

Total 7,075

a. Represents average annual equivalent value, calculated by New Orleans District
Corps of Engineers Economics Branch at 8 1/8% discount rate.

b. Represents net harvest value from Louisiana portion of study area only.
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ABSTRACT

Salinity, spatfall, and seed oyster production data from three

-t at i ,ns on Loujsirana's prime seed grounds were collected from 1971-1981.

ExI!:ination of the relationships Idetween each of the variables revealed

that salinity during the year in which spatfall occurred was closely

related to the production of seed oysters in the ensuing year. The

optimum annual salinity regime was derived from all of the year/station

regimes which were associated with good seed production (>20 oysters/m2).

The relationship between the optimum regime and seed production was

->:prctr, ed with the regression equation: Seed production =

-13.89 + 2144.5 (1 monthly deviations from the optimum regime ).

The critical months within the optimum annual regime appear to be May

thOugh S.-ptember. Optimum Nay salinities are from 6-8 ppt. Salinities

should average 13 ppt in June and July and not increase to greater than

15 ppt until late August. September salinities should not average more

than 20 ppt.
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ION

I ?, J (-,DUC'flON

The luoisiana exot er Cian;cscsrea VW.'y;zca (,oelin) EA1ust y relies

heavily upon seed oyster s produced on state-controlled seed grounds.

Hi storiCally, t he most p'roductive of tho.e grouids has been an area east

of the Mississippi River of approximately 200,000 aties (M.,icin and

HpkiUs 1961). Man-induced p,'rlurlations, such as 1 -vee construction

and chaow'li zation, , rup)ed with the natural piOe.Eses of deltaic decline

have resulted in steadily increasing salinities over the entire g:ounds

(Cagliano, Meyer-Arendt and Wicker 1981). Coincident with increasing

salinities has been a deciease in the size of the area producing seed

oysters. Several researchers have reported that the decre.sed area is in

fact a result of the increased salinities (Gurnter 1953, Pollard 1973,

Degas 1977).

In an atlempt to reverse the landward salinity intrusion and thereby

rL est ablish formerly productive reefs, a number of structures designed

to divert Missi:ssippi River water to the area of the seed grct.nds have

been constructed or are now being planned. The most efficient structure

t'nvi!;ione(d to date would theoretically shift the 15 ppt mean isohaline to

p re 11 Th0 lcat ions for nine out of every ten years (U.S. Army Corps of

t~,y>*r,_ New Orleans District 1970). Maintenance of this line is

*'.-( T( iii( r ,ae seed oyster production dramatically.

ifr,i ppt was chesen (Theodore B. Ford, l.ouisiana Dcpni I nt of

1, Id! uid F i,. hvri us, personal conmmnication) primarily due to thfe in-

..b~ lity (if t' oyv. rr drill, auis VaCvdcna cralicilcita (Cray), to

flourishi in at rs 1.ss than 15 ppt (Butler 1954, Chapman 1959). Hovver,

Cunt er (19")5) stated there are n.,veral vrganiems, in addition to the

oyster drill, who.'., .,,uod(.r e ii 'a liity er'ptridernt d which limit
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F" p 11oduc-t i on.7- T~s, ?Ti',-de j-, c ,t ors such as portinuid ind >;inthid

Ispi eda. i-otis polyclide t es , 1Uori ng gmtropods ,and fouling organi sins

wlhi ch inhiibi t oyst er set such as boring and encrusting sponges , bar nacles

1,i yoeans and al gae. If these orL;!ni sins , along with other salinity

"lI d1("nt fact ors suich as Lgametogenesis (Butler 1949) and larval surv'ival

CI~i519%8), play an A-important role in seed oyster producti on, then

ril nttmn~ince of the 15 ppt mu;an i5--1-i3ine may not be the most judi cious use

of the dive-rsion potential.

T',rterinat ion of the optimumjj salinity or salinity regime for seed

oyster production in Louisiana could conceivably be accomplished by in-

coipolating each of the variables governing production and their individual

responses to salinity. A more direct approach, however, would be to

examine the relationship between salinity and seed oyster production for a

number of ye-ars in which production ranged from good to bad. The purpose

of this report is to determine the optimum aninual salinity regime, using

historical data, for the production of seed oysters on Louisiana's seed

g roun ds.

AREA DESCRIPTION AND EYDROLOGY

The state's prime seed grounds lie in the deltaic plain of the

Mi!3sissippi River in southeastern Louisiana (Fig. 1). The area is bordered

on the vwest and s outh by the Mississippi River, on the north by Bayou Terre

aux Bouefs (an abandoned distributary of the Mississippi), and on the east

by Breton Sound.

Since the virtual completion of the Mississippi's levee system from

New Orleans to Baptiste Collette Bayou, alluviation in this arre- from over-

bank flooding hps been minimal. As a result, the area is presently in a
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State o2 dee]io~ claIcte'i.'ed ' y subsidence and erosion with ]a;nd m.:sses

slowly being replaced by shallow bay systems (Cagliano et al. 1981).

Salinities in the area generally inciease from the interior marshes

to the open bays at times when local rainfall dominates the freshwater

input. However, when the Mississippi or Pearl rivers are at a high stage,

frech2ater or freshened s, i , ter often enters the area from the open waters

of Breton Sound. The Bonnet Carre. Spillway, a flood control structure of

the Mississippi which drains into Lake Pontchartrain, has the potential

to greatly reduce salinities on the seed grounds but the structure has

been used only seven times since its construction in 1935. There are also

three diversion structures located at Bellair, Bohemia and Bayou Lamoque

which supply river water to the area. These have a relatively small and

localized effect on seed ground salinities due to their position and their

limited capacities. A proposed diversion structure at Caernarvon will have

a much larger dilution capability due to the vast expanse of marsh acting

as a freshwater reservoir between the structure and the seed grounds (U.S.

Army Corps of Engineers, New Orleans District 1982).

METHODS

Salinity, spatfall and seed oyster production data were collected over

an approximate 10-year period from April 1971 to September 1981 from three

areas within Louisiana's prime Need grounds. We have designated the arras

Black Bay, Bay Gardene and California Bay (Fig. 2).

Salinity was recorded weekly at a permanent station within each of the

three area3s. Spatfall was measured using 10 x 10 cm collecting plates

modified from Butler (1955). The plates were deployed weekly in each area

adjacent to the salinity stations. Upon retrieval, spat were counted and
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-6-



of set ;ind , i ni ty. Tle --car ,5 "ner set per spat collector in 2 ppt

inttzIVAx s is s'1'10'. in Yig ure 3. Appi oxilat ely 400 set/salinity values

-re rpresented.

Virtual ly no set t 'g to place wl)en mean summer salinity was less

t11in 10 ppt (Table 1). Setting intensities were minimal (<0.1 spat/cm 2

frriM 0-12 ppt. At n 1er :7 iites of 12-16 ppt, setting increased to

aippu-irdt'e]y 1.0 spat/cm2 . Fiom 16-22 ppt setting intensity was con-

sistently high with a peak occurring between 20 and 22 ppt. Setting

intensity decieased substantially above 22 ppt but remained higher than

the iiitensities ob!;erved at less than 16 ppt.

May and Bland (1910) also found greater setting intensities asso-

ciated with higher salinities. Possible explanations of this relation-

ship include stuppressed gainetogenesis (Butler 1949, Davis and Calabrese

1964) and reduced larval survival (Davis 1958, Calabrese and Davis 1970)

at lower salinities.

Production vs. Set

In comparing seed production and set we assumed a lag of approxi-

mately one year between set and seed oysters. The years with heavy sets

were followed by years of poor seed production. Likewise, the lighter

sets often resulted in better production (Fig. 4, Table 1). An inverse

relationship between production and set was also noted by Webster and

Shaw (1968) on the eastern shore of the Chesapeake Bay.

An exception to this relationship was seen for the three lightest

setting intensities. In these cases mean summer salinities of (ess than

12 Ppt apparently reduced setting (<0.1 spat/cm 2 ) to the extent that

production was limited. These values were obscured in Figure 4 due to
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1. Prime seed oyster producing area of southeastern Louisiana with
pertinent hydrological influences.

2. Sampling station locations on the prime seed grounds.

3. Mean setting intensities versus corresponding mean summer
salinities.

4. Seed oyster production versus corresponding setting intensities
of the preceding year. Poor production for the lowest setting
intensities (<O.1 spat/cm 2 ) is obscured by the 0-2 spat/cm

2

interval.

5. Seed oyster production versus corresponding mean summer
salinities of the preceding year.

6. Derived optimum annual salinity regime for seed oyster
production.

7. Observed and predicted seed production, for those year/stations
with good production, as a function of deviations from the
optimum salinity regime.

8. Observed and predicted seed production for all year/stations
as a function of deviations from the optimum salinity regime.

9. Comparison of high salinity composite, optimum salinity regime,
and low salinity composite.
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Table 1

Salinity, set, a~nd seed production values for each area, 1971-1981.

Mean Summner* Mean Summrer* Seed Production
Year Salinity (ppt) Set (spat/cm2) (oysters/n 2)

Black Bay

1971 18.4 4.3--
72 -18.7 9.3
73 15.1i 2.4--
74 19.4 1.6 43.3
75 16.7 7.0 5.2
76 20.2 18.9 9.7
77 23.3 3.3 4.6
78 11.3 0.0 4.0
79 14.4 0.4 0.8
80 21.1 5.6 224.3
81 --- --- 16.4

Bay Gardene

1971 16.5 1.4--
72 18.5 4.9
73 12.2 0.2--
74 16.7 0.4 39.0
75 14.8 -0.5 11.2
76 17.4 5.2 29.2
77 23.1 3.3 32.4
78 9.1 0.0 9.2
79 12.5 0.3 2.3
80 18.8 5.0 23.1

Califor-nia Bay

1971 21.1 8.2
72 19.5 5.8--
73 14.6 0.5 -

74 18.3 2.0 35.0
75 21.5 7.0 4.9
76 20.5 15.7 1.9
77 27.1 1.2 1.1
78 11.7 0.1 2.8
79 14.6 0.4 0.7
80 24.1 5.8 24.4
81 - --- 5.4

*Sumnmer =June, July, August and September

-12-
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in a given year could be predicted using the overall regression equation

relating seed production to deviations from the optimum regime. Also,

cultch planting operations could be planned to take full advantage of

favorable salinities. Perhaps the greatest potential application for

the optimum regime, however, lies in managing the proposed freshwater

diversions for Maximum seed oyster production. The timing and magnitude

of the diversions should be controlled to establish the optimum regime

over those areas of maximum reef density on the state seed grounds.

-11-
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i inity rc, tnes D if f I' 1-es 11 utl-t n the opti ruim regime and the high

and low salinity co::.pc t ,s are r, 'st p: onounced for Nay through

£epte,:Ier, indicating that stnmer salinit ies may be particularly

-Mpoit;int in the pi oduction of seed oysters. This is further supported

by Ulanowicz, Caplins and Dlunnington (1980) in their use of spawning

_e: '.un salinities for the piediction of spat densities, and by Cunter

(1955) who found tliat salinity conditions during the summer months

determine tic extent of predator induced mortalities.

CONCLUSIONS

Salinity in the setting year is perhaps the prime determining

factor for the production of seed oysters on the state seed grounds

Both high and low extreme salinities are associated with poor seed pro-

duction. While poor production at the low salinities can be related to

insufficient-setting, the mechanisms by which high salinities limit

production are speculative in the absence of more specific mortality

data. We believe, however, that high salinities allow for the pro-

liferation of numerous organisms which adversely affect setting and

recently set oysters. The largest differences between the optimum

regime and the high salinity regimes were seen in May through September,

the time in which virtually all setting occurs.

Since the optimum salinity regime was based on recorded successes

in seed production, the regime is sensitive to the direct and indirect

relationships between salinity and seed production. In effect, the

regime represents the salinity profile for maximum observed seed

production. Knowledge of the relationship of salinity to production

has several possible applications. Success or failure of seed production

-10-



] a ~ a y w::g the a irty e st ati en riLiis whi ch wure

fcoll c-ed in tlhe ecifu: ig yeir Iy Lood sedcster piodulcti on. Conse-

qll~ntly, we t11e'rihe(d that a CeC:poSi te or uean regime of these eight

acm du~p r..vhtire opt ir"IM for o~dproduct ion (Fig. 6). To test this

theojry we took t-lie !eur of the :,onthly salinity deviations in ppt from

he ~e~i t , fr each Jf ih regi ces, and plotted these

dc2Viiat'U1 i uri]x us the CL)11V:ecpor ding seed production. As expected, seed

pi(loction deci ezcoed as the deviation from the composite increased

(Fig. 7). Tlie equmat ion ex -pressing this relati onship is:

Fsvfd produict ion -103.827 + 3299.23 (E monthly deviations 1

2
with R 0.81; F =25.9, p <0.01; n = 8.

WhMen the 16 year/station regimes followed by poor seed production

are incorporated into the plot of the 8 year/station regimes followed

by good production, the same general relationship holds true (Fig. 8).

Seed precinction decreased as the sum of the monthly dev'iati ons from the

(o-,-,poeite regime increased. The equation expressing the relationship

for all 24 year/station regimes is:

Seed produiction -43.89 + 214L.5 (Z monthly deviations 1

2
with R 0.70; F =51.3; p <0.001; n = 24.

It appears from these two relationships that the composite drawn

frum the eight year/station regimes followed by good seed production is

a sound estimate of the optimu~m salinity regime for the production of

seed oysters. Hereafter, it will be referred to as the optimum regime.

Of the 16 year/station regimes followed by poor seed production,

13 deviated hrom the optimum primarily due to high salinities and 3 due

to low salinities. Figure 9 shows a composite of the 13 high salinity

egi mes, the opt imum sal ini ty regirme, and a coniposi te of the 3 low

-9-



2
their inclision in the 0-2 yjat icn intvc .al.

Good seed production 7esulted f1om setting intensities as low as 0.2
22

spat/cm2 . Th)erefoie, sets of 0.2 spat/cm or greater were apparently

svfficient for good seed production. If production was poor despite

'Uificient setting, as was more often the case, then other limiting

factor(s) were responsible.

I Production vs. Salinity

The relationship between mean summer salinities at setting and seed

production in the ensuing year for all three stations (1973-81) is shown

in Figure 5. A fairly narrow range of salinities (12.2-17.4 ppt) was

associated with good seed production (Table 1). On either side of the

range, production was severely restricted. Poor production for the low

salinities (<12.2 ppt) was associated with mirimal set. Since setting

was sufficierft at the high salinities (>17.4 ppt), it appears that the

resultant poor production was due to other salinity dependent factors.

Gunter (1955) offers possible identification of these factors. He

found a direct relationship between high salinities and high oyster

mortalities. He attributed these mortalities to the increased abundance

of oyster predators associated with the high salinities.

Optimum Regime

In the preceding discussions we have used mean summer salinities in

the comparisons with set and production. Mean values are helpful in

demonstrating general associations but from a practical standpoint (i.e.,

fresh-water diversion)* a monthly salinity regime for the entire year is

needed. Towards this end, we plotted salinity regimes by month for -ach

year at each station - a total of 24 year/station regimeS. The,,, was a

-8-
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